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there’s the answer to every 
laboratory filing need in these 
interchangeable stacking units — 


@ *1° MICROSLIDE DRAWERS 


(for spaced or storage filing) 


@ *2' SLIDE OR TRANSPARENCY DRAWERS 


(for spaced or storage filing) 


@ DRAWERS 
(for 3%" x 44” slides or index 
cards. Technilume drawer for built-in 
illumination optional) 


@ SHELF 


{for resting trays or drawers in use) 


@ FLAT-FILING CABINET FOR MICROSLIDES 


(slides lie flat in trays; dry quickly; 
are visible at a glance) 


@ FLAT-FILING UNIT FOR TRANSPARENCIES 
(2” x 2” of x 4%” for filing 
and instant viewing) 


@ ILLUMINATION UNIT 
(used in conjunction with Transpar- 
ency Flat-Filing for viewing) 

@ PARAFFIN BLOCK FILE 

. (shallow drawers, with vari-sized 
knock-down cardboard containers) 


*Single cabinets can comprise variable assem- 
blies of any of these drawers, thanks to the 
Technicon Lab-aid unit track design. 


Everything about a Technicon Lab-aid file is designed to 
speed the work and improve filing efficiency. For example, 
the unique (patented) spring slide-spacers. Holding slides 
upright with plenty of air-space for quicker drying, they're 
still supple enough to spread like this, so you can easily 
file or find a slide. If you want more capacity for close- 
packed, permanent storage, you simply remove the spacer, 
which gives you room for approximately 6500 slides in a 
single 19” x 19” x 5” unit — up to 45%, more capacity. 

To find out more about this efficient system for labora- 
tory filing, send the coupon below. 

These same Cabinets are manufactured by our French 
Corporation: COMPAGNIE TECHNICON, 7 rue Georges 
Ville, Paris. 


THE TECHNICON COMPANY 
215 East 149th St., New York 51, N. Y. 


Send me particulars of the “*LAB-AID" filing system. 
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City State 
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acts on Infrared for the laboratory 


{> 


Do your coatings 
stand up? 


The use of organic films as protective coatings for 
metallic containers is becoming increasingly wide- 
spread. Determining how these coatings react 
under different conditions is a difficult problem, 
but is often solved by infrared analysis. 

The spectrum reproduced below demonstrates 
one approach to the problem. It was taken on a 
Perkin-Elmer Model 21 Infrared Spectrophotom- 
eter equipped with a pair of specular reflec- 
tance attachments, as shown in column at right. 
A section of the coating to be examined is placed 
in the attachment. The radiation passes through 
the coating and is reflected from the metal section 
back through it into the spectrometer. The result- 
ing curve is the absorption spectrum of the coat- 
ing. Differences in spectra taken before and after 
usage often provide valuable information on the 
performance of the coating. The same spectra can 
be recorded on any Perkin-Elmer spectrometer 
using the same accessory. 

The determination of coating characteristics is 
just one example of the many problems that may 
be tackled by infrared analysis, provided a suffi- 
ciently versatile instrument and the proper acces- 
sories are available. Only Perkin-Elmer can 
provide both. 


PERCENT TRANSMITTANCE 


20 WAVELENGTH (MICRONS) 15.0 
Spectrum of organic coating taken with reflectance 
attachment and Model 21 Spectrophotometer. 


The Perkin-Elmer Corporation 840 Main Avenue, Norwalk, Conn. 


Offices: New Orleans, La., Chicago, Ill. and Washington, D. C. 


PERKIN ELMER 


WORLD’S LEADING MANUACTURER OF INFRARED ANALYTICAL EQUIPMENT 


The ONLY complete range of infrared instru- 
ments and accessories to meet all research needs! 


Model 12-C Infrared Spectrometer—a tested single 
beam instrument for rovtine control applications. 


Model 112 Double Pass Infrared Spec- 
trometer—single beam, high resolving 
power, excellent for structural analysis. 
Suitable attachments for all spectral 
ranges. 


Model 13 Ratio Recording Infrared Spec- 
trophotometer—Records double or single 
beam with many features of both the 
Model 112 and 21. Ideal for the small 
laboratory with a wide variety of problems. 


Write for Bulletin 102. 


Model 21 Double Beom Infrared Spectro- 
photometer—The fastest and most efficient 
instrument commercially available for the 

= ‘recording of large numbers of spectra. 
sax) Records directly in percent transmission. 


Write for Bulletin 104. 
Write for Bulletin 110. 


Demountable Cell—may be assembled to 
thickness—for liquids, capillary films, mulls of 
solids—and films and powders. 


Fixed Thickness Liquid Cell—for nearly all liq- 
vids and solution work. Standard thickness be- 
tween 0.025 and 1 mm—others to order. 


Standard Gas Cells—2, 5, 10 cm and 1 and 10 
m path lengths for various absorption studies. 


Microcell—obtains good spectra with 25-100 
micrograms—available in thicknesses from 
0.025 to 3 mm. 


Variable Space Liquid Cell—has accurately 
variable path length of 0 to 5 mm to bring out 
features of a spectrum and to compensate for 
solute absorption in double beam spectrometry. 


Reflectance Attachment—for specular reflectance 
studies of solid materials. 


Pressure Cells—for liquids or gasses; path 
lengths from 0.025 to 50 mm, pressures up to 
300 psi. Useful in trace absorption or overtone 
work. Long and short sizes. 


Heating Stage and Heating Stage Power Sup- 
ply—used with above attachment; permits hect- 
ing to about 300° C. For studying polymeriza- 
tions and oxidations. Cycling feature of the 
Model 21 automatically records reaction stages 
taking place. 


Polarizer—for studies of crystal and molecular 
orientati Rotable Cell—To assist in sample 
orientation for polymerization studies. 


Microscope—For analysis of samples of few 
microns in size as single fibers, tissues, crystals, 
etc. 


Write for Product Bulletin A-3 for more in- 
formation about these accessories. 
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made 
by 


CELLS 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

Co. 


ew York 


Klett Manufacturing 
179 East 87 Street, New York, 


GLASS ABSORPTION 
KLETT 


TIME PROVEN 
LaMOTTE SOIL 
TESTING APPARATUS 


The result of 30 years of extensive cooperative research 
with agronomists and expert soil technologists. 
The methods used are based on fundamentally sound 
| chemical reactions adapted to the study of soils, and have 
proved invaluable aids in diagnosing deficiencies in plant 
food constituents. 
| Methods for the following tests are available in single 
| units or in combination sets: 
Ammonia Nitrogen 
Nitrate Nitrogen 
Nitrite Nitrogen 
Available Potash 
| Available Phosphorus 
| Chlorides 
Sulfates 
| Tests for Organic Matter in Soils, and Nutrient Solutions (hydro- 
culture) furnished only as separate units. 


The New LaMotte Soil Sampling Tube 


This New Soil Sampling Tube has been designed by ex- 
| perts. It is sturdily built of non-corrodible metals, light 
in weight (3% bs.) and calibrated in 6” intervals for 
accurate soil sampling to any depth to 3 ft. Plastic Vials 
with screw caps, for containing soil samples may also be 
had. 


Iron 
= (acidity and alkalinity) 
anganese 


Magnesium 
Aluminum 
Replaceable Calcium 


Information on LaMotte Soil Testing Equipment 
will be sent upon request. 


LaMOTTE CHEMICAL PRODUCTS COMPANY 


Dept. “H” Towson, Baltimore 4, Md. 


PURITE 


A COMPLETE SELECTION 
of 


NUCLEOPROTEINS and 
DERIVATIVES 


All of Highest Possible Purity 


INVESTIGATIONAL 
USES 


Typical Derivatives 
ADENOSINE TRIPHOSPHATE 
ADENINE 
ADENOSINE DIPHOSPHATE 
ADENYLIC ACID (Muscle) AMP 
4-AMINO-2, 6-DIHYDROXY PYRIMIDINE 
2-AMINO-4-METHYL PYRIMIDINE 
COENZYME A 
COZYMASE 
CYTIDINE 
CYTIDYLIC ACID 
CYTOCHROME C 
CYTOSINE 
GLUCOSE-1-PHOSPHATE 
URIDINE-5-PHOSPHATE 
XANTHOSINE 


WRITE FOR 
NEW CATALOG 


August 1954 
Over 1200 Items 


(Coenzyme 1) 


NUTRITIONAL BIOCHEMICALS 


8 PS 


RATION 


21010 MILES AVENUE + CLEVELAND 28, OHIO. 
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STANDARD SCIENTIFIC 


Introduces 


A New 


SPECTROPHOTOMETER 


for only 


with 41 calibrations! 


Save money on faster, more accurate readings . . . 
dial sets wavelength instantly, without color filters. 
Save on low purchase price . . . on long, trouble-free use. 


NOW, for the first time, you can 
get highest accuracy readings in 
just seconds, anywhere in the 
375mp-950my raage*, with a low- 
cost colorimeter! Knob instantly 
sets CERTIFIED-PRECISION dif- 
fraction grating for desired wave- 
length. Narrow band pass (only 
20my/): high spectral purity, de- 
pendable analysis. Electronic design 
provides stability, resists variation. 
Quick, easy replacement of parts. 
Get double use: colorimetry plus 
spectrophotometry, all at the same 
low price! 


Cat. No. 46565 


*With Infra-Red Accessories _ . 


BAUSCH & LOMB 


WRITE for complete literature 


each $240.00 


. each $245.00 


STANDARD SCIENTIFIC SUPPLY CORP. 


34 West 4th Street e New York 12, N. Y. 


ALL THE APPARATUS, EQUIPMENT, SUPPLIES, CHEMICALS AND 
REAGENTS NEEDED TO RUN TODAY’S MODERN LABORATORIES. 


SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., 
class matter under the act of March 3, 1879. Annual subseriptions: 


13 Aveust 1954 


NW, 
$7.50; foreign postage, outside 


Washington 5, D. C. Entered at the Lancaster, Pa., 
the Pan-American Union, $1; 
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| CUT OUT THIS AD AND PIN IT TO 
YOUR LETTERHEAD FOR ENOUGH 


T. M. REG. U. S. PAT. OFF. 


\ ! TO MAKE 6 GALLONS OF SOLUTION! 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without soap, without scrubbing— 
speedily, economically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 


HOSPITAL LIQUIDS 


Milledgeville, Georgia 


ACID 


PHOSPHATASE 


(Vegetable ) 


ALKALINE 


PHOSPHATASE 


(intestinal ) 


CARBONIC ANHYDRASE 


WRITE FOR SPECIFICATIONS 


WORTHINGTON BIOCHEMICAL CORP. 
FREEHOLD, NEW JERSEY 


i¢ When Accuracy is Important 


THE CASTLE PRECISION INCUBATOR is de- 
signed and built to give you the precise ac- 
curacy that is essential in bacteriological 
work. Construction is of monel metal for 
lifetime use. 


Independent laboratory tests proved these 
two important facts: 


UNIFORMITY: + 7%°C. Never as much as a 


degree variation between top and bottom of 
chamber even when loaded. 


CONSTANT TEMPERATURE: + 12° to Y°C. 
Never more than a fraction of a degree varia- 
tion at the thermometer . . . despite room 
temperature fluctuations from 10° to 35°C. 


For full details write: Wilmot Castle Co., 
1212 University Ave., Rochester 7, N. Y. 


Bacteriological 
Apparatu 
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LEITZ 
PRE-CALIBRATED 


PHOTROMETER 


r 
! 
! 


13 Aveust 1954 


Here is the Photrometer which 
has never been equalled in per- 
formance. It is pre-calibrated for 
40 of the most commonly used 
clinical determinations, includ- 
ing red blood cell count, thymol 
turbidity, icterus index, biliru- 
bin, ete. 


Analysis is made with only one 
control knob. Simplicity and ease 
of operation reduce chances of 
error to an absolute minimum. 


There are no delicate electronic 
circuits or vacuum tubes which 
require servicing or replace- 
ment. Every Leitz Photrometer 


Cit 


microscopes 


Name 


is individually calibrated for each 
determination. It will function 
completely without the addition 
of a single accessory. 


Standard equipment for the 
Leitz Photrometer includes a 
handbook containing procedures, 
calibration tables and complete 
instructions for preparing re- 
quired reagents. A complete set 
of glassware for running stand- 
ard tests is supplied with each 
instrument. All glassware and 
chemical reagents are laboratory 
tested by and obtainable from 
E. Leitz, Inc. 


E. LEITZ, INC., Dept. SC 
468 Fourth Avenue, New York 16, N. Y. 


Please send me your brochure on the Leitz Pre-cali- 
brated Photrometer. 


Leica cameras 


lenses Street 
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‘Bird 


NEBULIZER 


USED TO CONVERT A 
LIQUID INTO A MIST 


‘Tw nebulizer is designed to meet the re- 
quirements of pulmonary therapy and pul- 
monary research where it is necessary to atom- 
ize a large volume. 

The liquid inlet tube is constructed so that 
drops may be counted against time; thus, mak- 
ing it easy to know the rate. An overflow tube 
is provided to prevent blocking of the atomiza- 
tion. The nebulization takes place in a chamber 
of approximately 75 ml. The size of this cham- 
ber affords the opportunity for the large par- 
ticles to separate themselves from the small 
particles . . . The result being that the small 
ones are blown through the jet or administer- 
ing tube. 

Air or oxygen or any combination of gases at 
the rate of 5 to 10 liters per minute is intro- 
duced at the bottom of the nebulizer. It is made 
of two parts which are connected by a ground 
glass joint. This affords ease of cleaning. 


Cat. No. 70-937 $15.00 


For further information, write: 


Phipps & Bird, Inc. 


MANUFACTURERS & DISTRIBUTORS OF 
SCIENTIFIC EQUIPMENT 


6TH & BYRD STREETS 
RICHMOND 19, VIRGINIA 


Radio- 


Active 


STEROIDS 


IMMEDIATELY ESTRONE 16-C"' 
AVAILABLE 


2.7 microcuries 
Price per mg. $50.00 


ESTRADIOL 16-C* 


Activity per mg. 
2.7 microcuries 
Price per mg. $65.00 


PROGESTERONE 
Activity per mg. 
2.25 microcuries 

Price per mg. $40.00 


DESOXYCORTICOSTERONE 
ACETATE 21-C" 


Statement of your 
government depart- 
ment dealing with 
atomic energy to- 
gether with “Atomic 
Energy of Canada 
Limited Form No. 
247” should be 
filed with each 
order. 


For these forms 


and other Activity per mg. 
information, 2.25 microcuries 
write to: Price per mg. $40.00 
PHARMACEUTICAL and CHEMICAL P.O. BOX 247 
MANUFACTURERS MONTREAL, CANADA 


, NUTRITION 
AND BLOOD 


The following SCHWARZ preparations are of interest: 


THYMDINE, in growth studies, blood building and cer- 
tain types of anemia. 


Nucreirc Acw and Soptum Nuc vearte, in studies of 

growth and longevity, agranulocytosis and nutritional 

deficiencies. 

Minuctein® (Brand of Schwarz Tonic Nucleates), 

containing calcium, copper, iron, magnesium, manga- 

nese and phosphorus, as soluble ribonucleates complex, 

for studies in mineral nutrition. 

Lycepan® (Brand of Schwarz Adenosine-5-Phosphoric 

Acid), as sterile ampoules for parenteral use in in- 

vestigations. 

Yeast Apenyiic Acw for certain nutritional condi- 

tions. 

Sucar PHospHates, as intermediates in conditions 

affecting glycolysis. 

Mertuiaci.® (Schwarz Brand of Methylthiouracil) and 

TutourAcn, in studies of animal metabolism and 

growth (poultry). 

These Schwarz biochemicals are of highest purity, and 

their quantity production provides ample supplies at 

low cost. Write for informative technical bulletins, 

complete specifications and references to literature. 


SCHWARZ LABORATORIES, INC. 
Manufacturers of Fine Chemical 
230 Washington St., Mount Vernon, N. Y. 


ScIENCE, vou. 120 


ay 
3 \ 
\> 
| 
| 
| 
] 
y 
ge 
= 
6A 


AAAS EDITORIAL BOARD 


Duane Roller 
Editor 


Charlotte V. Meeting 
Assistant Editor 


Mark H. Adams Karl Lark-Horovitz 
William R. Amberson Edwin M. Lerner 
Wallace R. Brode Walter J. Nickerson 
Bentley Glass William L. Straus, Jr. 


Advertising Representative: F. A. Moulton 


On Certain Loyalty and Security Hearings 


i the dialogue Gorgias, Socrates held conversation 
with Callicles, a politician who believed that the 
law of nature favors the strong, determined, and un- 
scrupulous man who takes what he can get without 
regard for the rights of others. To Callicles, success 
lay in pandering to the prejudices of the people and 
in rhetoric that appeared to lead them when in reality 
it only followed the fickle whims of the Athenian 
Demos. But Soerates urged upon’ Callicles and his 
friends the conclusion that the highest thing in life 
is not to secure immediate pleasure or even success 
but rather to discover and to do the really good; and, 
he further urged, only the love of wisdom can teach 
us what is good. 

In these present days of loyalty investigations and 
security hearings, it seems appropriate to read again 
the great myth of the judgment with which Socrates 
concluded his plea. When Zeus beeame lord of the 
gods, it seems that judgments regarding who should 
go to the Isles of the Blest when dead, and who to 
Tartarus, were made while men were yet alive. Pluto 
and the stewards of the underworld complained to 


Zeus that wrong people were going to both places. 
Then Zeus said: “Well, I will put a stop to that. Cases 
are judged badly now because those who are tried 
come to judgment with their clothes on and invested 
with fine bodies and lineage and wealth, and when the 
trial takes place, many witnesses come forward to 
testify that they have lived righteous lives. Se the 
judges are dazzled by these, and at the same time 
they are clothed themselves when they give sentence, 
their eyes, their ears, and their whole bodies acting 
as a sereen before their souls. They have all these 
hindrances before them, both their own clothing and 
that of those on trial. . . . They must be stripped 
naked of all these things before trial . . . and the 
judge must be naked too . . . that his verdict may be 
just.” 

Nothing could be clearer than that our present 
procedures succeed splendidly in stripping away the 
last shred of concealment from the judged. The fail- 
ure of complete justice to be done implies that the 
other stipulation made by Zeus needs also to be 
heeded.—B.G. 


Now, as we have been told so often in the past few years, a citizen has no right to 
a job on the public payroll. But he is entitled to protection against harrassment and loss 
of livelihood by executive department loyalty procedures that violate the essence of his 
constitutional rights. The independence of the elector draws the same clear boundary 
around the matters that may be legitimately inquired into by legislative committees. 
Officials and legislators who overstep this boundary are guilty of invading the integrity 


of the fourth branch of our government {namely, the sovereign citizenry, acting in its 
capacity as the electorate| and stand in contempt of the electorate—Grrarp PIEL, “Sci- 
entists and other citizens,” Sci. Monthly 78, 131 (1954). 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 
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Change of address: The notification should reach us four weeks in advance. If 
possible, please furnish an address stencil label from a recent issue. Be sure te 
give both old and new addresses, including postal zone numbers, if any. 

Anneal subscriptions: $7.50; foreign postage, outside the Pan-American Union, 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates to members of 
the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. 
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A RESEARCH TOOL for the centrifugal 
purification and molecular-weight determina- 
tion of such macromolecules as proteins, 
viruses, polymers, enzymes, hormones, and 
chemical precipitates; the Spinco Model E 
Ultracentrifuge combines all operations in a 


single cabinet. 


OPERATING FEATURES include a 
70,000-rpm quiet electric drive designed for 
years of service and arranged for easy removal 
and exchange; a selection of analytical and 
pteparative rotors which are interchangeable 
and provide forces up to 260,000 times grav- 
ity operating in a heavily-armored vacuum 
rotor chamber; an optical system of the 
Philpott-Svensson refractive-index type with 
viewing screen, automatic camera, and high- 


intensity light source for analytical work; a 


SPECIALIZED INSTRUMENTS CORPORATION Seo 
BELMONT, CALIFORNIA / 


605 O'NEILL AVE. 


8A 


refrigerating system for keeping ro- 
tors at controlled temperatures; and 
vacuum pumps which provide atmos- 


pheres down to 10“ mm of mercury. 


CONTROLS AND INSTRUMENTS 
are included to maintain average drive- 
speed accuracy automatically within 0.1 
per cent of setting; to set operation of 
automatic camera both for exposure and 
photo-interval; to read rotor tempera- 
tures; to select one of three graded brak- 
ing rates; to read motor voltage and 
current; to read vacuum; and to actuate 
the camera manually. Interlocks are pro- 
vided to insure safe operation by indi- 


viduals without extensive training. 


Send for 
complete details. 


SCIENCE, VOL. 120 


AS 
} 
~ 
A, 


Facilities for the Sound Recording and 


Observation of Interviews 


George F. Mahl, John Dollard, F. C. Redlich 
Departments of Psychiatry and Psychology, Yale University, New Haven, Connecticut 


N the last two decades, the electronic recording 
of speech for use as scientific data in investiga- 
tions of buman behavior has rapidly inereased. 
Earl F. Zinn made the first consistent attempt at 

recording psychotherapeutie interviews. In the 1930's 
at the Institute of Human Relations, Yale University, 
he recorded lengthy cases on Ediphone cylindrical 
disks. Carl Rogers and coworkers were pioneer psy- 
chologists in the systematic use of the technique and 
data in the study of psychotherapy. This group has 
continued to use them intensively. Especially since 
the end of World War II, sociologists, psychologists, 
and psychiatrists have increasingly exploited sound- 
recording techniques. Technical advances in recording 
_ devices and the improved methods of acoustically 
treating interviewing rooms have made it possible to 
realize the desire of many for objectivity of interview 
data. 

At Yale, as elsewhere, the first attempts to record 
interviews utilized low-fidelity recording systems oper- 
ated under noisy conditions. The early recordings by 
Redlich, Dollard, and Newman (1) were replete with 
sounds of flushing toilets, footfalls, rumblings of 
trucks, and so forth, which were transmitted into the 
clinic interviewing room where the recording oceurred. 
To obtain useful speech recordings in these noisy sur- 
roundings, it was necessary for both therapist and 
patient to speak directly into individual microphones. 
At one time these were even held close to the partici- 
pants in a halter. 

A great deal can be learned, and was, from low- 
quality systems. Transcripts can be made and sub- 
jected to detailed content analysis. One can monitor 
live interviews or listen to these recordings for self- 
teaching and the instruction of small groups. But fre- 
quently crucial verbal productions, for example, near- 
whispers, are lost even in transcripts, and the general 
intelligibility is such that listening in small groups 
becomes a fatiguing and unpleasant task, with rea- 
sonably satisfactory reproduction before a clinie group 
or class of 30 or 40 students virtually impossible. Emo- 
tional nuances in the voices are not easily detected, 
and the people engaged in the interview in a room with 
poor acoustical characteristics must work so near the 
microphone that they are generally “mike bound.” In 
addition, poor-quality recordings are not satisfactory 
for subsequent reproduction, in the form of long-play- 
ing phonograph records, for example, and distribution 
to the professional and scientifie public. This was re- 
garded as one of the main advantages of the use of 
recording procedures in interviewing. Gill et al. (2) 
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have published such records now. Early experiences 
with these difficulties have increased the interest of the 
behavioral scientists in reasonably high fidelity record- 
ing systems—comparable to a good original radio pro- 
duction. 

The limitations cited in the preceding paragraphs 
can be overcome by carefully planning the entire sys- 
tem and by the availability of adequate funds. Many 
behavioral scientists who contemplate building facili- 
ties for reasonably high quality sound recording are 
not aware of the problems and solutions involved. This 
article describes essential features of a system (3) de- 
signed for use primarily by psychologists and psy- 
chiatrists. It is hoped that others may profit from this 
description as we did by inspecting facilities elsewhere 
and by the advice of others. It is not intended to pre- 
sent a plan to others that will dispense with the need 
for expert advice or to endorse in blanket fashion 
equipment found suitable in these particular cireum- 
stances. 

Once the decision was made to build high-fidelity 
facilities, experts in the field of speech, speech reeord- 
ing, and acoustical architecture were consulted. Very 
valuable advice was obtained from the research staff 
of the Bell Telephone Company, the Psycho-Acoustic 
Laboratory and Department of Social Relations of 
Harvard, C. V. Hudgins of the Clark School for the 
Deaf, and the Haskins Laboratory. Recommendations 
from these sources, the services of an expert con- 
sultant (4), and the previous experience of Redlich, 
Dollard, and Newman resulted in the sound-recording 
rooms, which are illustrated diagrammatically in Fig. 
1. Our experience has been that the steps followed 
have resulted in a generally satisfactory, though not 
perfect, instrument. The basic requirements for re- 
cording interviews in which speech varies in volume 
from mere whispers to loud talking may be briefly 
outlined as follows: 

1) The background noise must be reduced to permit 
a very wide dynamic range reproduction and still have 
the reproduced sound louder than the background 
noise of the entire recording system. (This includes 
all noise introduced in the acoustical, mechanical, and 
electrical portions of the recording and playback sys- 
tems). 

2) A uniform reproduction (through the entire sys- 
tem) of all tones from the lowest base to the highest 
pitch of the overtones of the recorded sounds is re- 
quired. These overtones carry much of the meaning 
and intelligence in the afore-mentioned emotional 
nnanees. 
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Fig. 1. Diagrammatic illustration of facilities. Point X 
is illustrated in detail in Fig. 2. 


3) There should also be a minimum distortion of 
the wave-shape of the recorded sound waves. An ex- 
cessive amount of wave-shape distortion disturbs the 
relative intensity relationships of the fundamental 
tones and their associated overtones, thereby reducing 
the ability to interpret emotional nuances correctly. 


Location of the Suite 


The location of the suite was the first decision and 
was carefully considered. The location was easily ac- 
cessible and relatively quiet in comparison with other 
feasible areas. There was not another storey overhead. 
The site was reasonably distant from large pieces of 
machinery, such as elevators and ventilation blowers. 
Inspection of the building blueprints and the actual 
location showed that the walls of the area did not, as 
many do, contain pipes of the general heating, plumb- 
ing, or ventilation systems, which would be sources 
and transmitters of noise. The initial average noise 
level of the area was 58 to 60 db of acoustic power (5). 


Plan and Construction of the Suite 


A common waiting room and two interviewing 
rooms with adjacent control rooms for monitoring and 
observing make up the suite. Control room A was in- 
tended to serve also as a high-fidelity listening room. 
Each interview-control room unit is equipped with its 
own microphone-tape recorder-monitoring-playback 
systems. All rooms are air-conditioned. 

Sound isolation of the interviewing rooms. The goal 
was to have an average noise level of 35 db in the in- 
terviewing rooms and to eliminate frequent loud noises 
caused by impact. With the type of construction de- 
seribed in this section, the average noise level is 46 db 
in acoustic power. The sound level, which is the ap- 
parent loudness to the human ear of this noise level, 
is less than 24 db, the lower limit of measurement of 
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a standard sound meter used in making the measures. 
These measures were taken 2 years after the use of 
the facilities started, with no readjustments of the 
doors to the interviewing rooms being made to insure 
maximal sound isolation. 

Maximal sound isolation is achieved by “floating” 
one room with another. This plan was not followed 
because we had chosen a reasonably quiet location and 
had decided to reduce impact noises at their source 
when such noises became objectionable. We felt that 
under these particular cireumstances the cost of the 
floating-room construction was too great for the gain 
in sound isolation that would result. Double-wall con- 
struction was required, however, and if there had been 
another floor above, a double ceiling and a specially 
constructed floor would have been required. Interview- 
ing room A is isolated on all sides by double walls. 
On three sides the construction is of the type shown 
in Fig. 2. On side d (Fig. 1) the “double walls” are 
separated by a 4.5-ft air space, which also serves as a 
corridor to the control rooms. Interviewing room B is 
separated on two sides by double-wall construction as 
is shown in Fig. 2. The waiting room on side ¢ (Fig. 1) 
serves as a double wall or sound lock. Sound-absorbent 
tile covers the ceiling of the waiting room. Side a 
(Fig. 1) separating the interviewing and control 
rooms B is only a single masonry wall. It was the 
original intention to use this control room for only 
quiet observation and to use suite A if the observation 
was to require loud monitoring or conversation among 
observers. The single wall is a serious limitation to 
the use of control room B, and it is desirable to add a 
second wall. Double doors separate each interviewing 
room from the waiting room. One vf each pair is a 
heavy door designed to produce a transmission loss of 
35 db. All doors are “weather-stripped” with rubber 
and felt gaskets and are equipped with bottom clo- 
sures. After proper adjustment, they all close with 
the gasketing under compression. 

Steps were taken to reduce noises originating in and 
transmitted through the corridor. A layer of %-in. 
foam rubber faced with durable plastic covers the cor- 
ridor floor and acoustic tile covers the ceiling. All the 
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Fig. 2. Diagrammatic sketch of double-wall construction 
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frames of doors opening out into this corridor are 
equipped with rubber cushions to reduce the noise of 
door closing. 

The air-conditioning system is designed so as not 
to raise the background-noise level of the interviewing 
rooms. The following are the essential specifications of 
the system. (i) The maximum velocity of air at the 
supply and return grills is 150 ft*/min. (ii) The eom- 
pressor, plumbing, and blower are by most standards 
quite far from the supply grills, 35 to 50 ft. (iii) The 
mechanical units are separated from the building 
structure and from the duct system by vibration iso- 
lators and are in a closet with acoustic tile on the ceil- 
ing. (iv) The entire duct system is lined with sound- 
absorbent materials. There are at least two right-angle 
turns in each supply and return line. (v) The ducts 
are isolated for vibration from the walls of the inter- 
viewing rooms. (vi) The supply and return systems 
of the combined control areas, each interviewing room, 
and the waiting room connect only at the blower. Fea- 
iv, and v reduce to a minimum the noise transmitted 
into the interviewing rooms from the blower and com- 
pressor as well as air-velocity noises; iv and vi prevent 


. the transmission of noises from one room of the suite 


to another by way of the air-conditioning ducts. 

Interior acoustic treatment of rooms. Rooms that are 
relatively isolated from external noises still must be 
treated on the interior to obtain satisfactory reverbera- 
tion characteristies—a minimum of deadness, boomi- 
ness, and so forth. The desire was also to have rooms 
as natural looking as possible. The major items in 
achieving these ends are the type and amount of 
sound-absorption material applied to the interior of 
the rooms. Figure 2 illustrates the type of treatment 
used on the interior surfaces of the rooms. The 2-in. 
absorbent blanket referred to in this figure covers the 
entire ceiling and all walls down to a height 36 in. 
above the floor. (Of course, the furniture, rugs, and 
occupants of the room also contribute to the total 
sound-absorption properties of each room). 

Sound waves striking the thin flexboard are trans- 
mitted diaphragmatically to the absorbing blanket 
fastened to the interior surface of the masonry walls 
behind the diaphragm. Some of the lower frequency 
sound waves are absorbed by the blanket, while most 
of the higher pitch sounds are reflected back into the 
room. The proportion of sound at various frequencies 
absorbed by this diaphragm-blanket treatment varies 
and is dependent upon the resonance of the dia- 
phragm. This is indicated in Table 1 by the varying 
absorption coefficients at various frequencies. Most 
room furnishings and peoples’ clothing absorb high- 
pitch sounds to a greater degree than low tones. The 
diaphragmatic treatment, having opposite character- 
isties, compensates for this effect, thereby equalizing 
the reverberation time of the room at various frequen- 
cies in the critical range. Theoretical reverberation 
times of the furnished rooms occupied by two people 
are also presented in Table 1. 


As a result of the relatively sustained reverberation | 
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time at the higher frequencies, these reasonably quiet 
rooms with low average reverberation time sound 
“natural and lively” rather than ominously quiet. The 
material customarily used for interior acoustic treat- 
ment has absorption properties that are just the re- 
verse of the diaphragm-blanket. When the former is 
used in a quiet room, the result is often a “boomy” or 
“eavernous” sounding environment. This is unsatis- 
factory, both from the standpoint of the immediate 
experience of participants in the room and the quality 
of the speech recording and reproduction. Our selee- 
tion of this type of treatment was also determined 
by the flexibility for using the uniform and paintable 
surface of the diaphragm panels in the interior deco- 
ration plan. 

Two precautions were taken to reduce standing 
waves in the rooms that contribute to distorted record- 
ings. First, the dimensions of the rooms were chosen 
so that the resonating properties would be spread 
throughout the sound spectrum. Second, there are no 
opposing parallel surfaces within the interviewing 
rooms. Slight “zigzagging” of the flexboard surfaces 
of two adjacent walls and the ceiling accomplished 
this. The peaks and valleys in these surfaces are 4 ft 
apart, and the pitch is 2 in./4 ft (Fig. 2). The irregu- 
larity of these surfaces is not noticeable to most people 
except upon close examination. This feature also per- 
mitted the use of the microphone at a much greater 
distance from the participants than would be other- 
wise possible. The interior treatment described for the 
interview rooms was also used in control room A to 
inerease the listening quality. 

The observation windows. The construction of the 
window for the A suite is shown in Fig. 3. The other 
window differs in that the second masonry wall and 
its corresponding thermopane unit are omitted. The 
one-way vision mirror transmits approximately 10 
percent of the light falling on its surface. When the 
control room is darkened and the interviewing room 
is illuminated, the light transmission into the control 
room makes it possible for observers to see the people 
in the interviewing rooms. The latter cannot see the 
former under these illumination conditions, for there 
is no appreciable light to be transmitted from the 
control room to the interviewing room. The one-way 
vision mirror itself provides practically no sound iso- 
lation. The sound isolation is provided by the ther- 
mopane units. They are especially necessary if there 
is to be freedom of movement and conversation in the 
observation areas. The thermopane units are mounted 
at angles, each slightly different, to improve visibility 
and to decrease resonating vibrations in the thermo- 


Table 1. Theoretical absorption coefficients of dia- 
phragm-blanket treatment and theoretical reverberation 
times of interviewing rooms. 


Frequeney (cy/sec) 128 256 512 1024 2048 4096 
Absorption coefficient 0.3? 0.26 0.20 0.20 0.09 0.05 
Reverberation time (see) : 
Room B 40 45 42 35 45 45 
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pane and mirror elements. Each of these glass ele- 
ments is mounted in felt under compression. 

The height of the window is such that a person of 
average height seated in the interviewing room must 
look up at an angle if he is to see an inadvertently 
illuminated observer. This in turn requires that the 
cbservers’ chairs be somewhat elevated for complete 
visibility of people in the interviewing rooms. 

The window is large enough to accommodate six 
seated observers. Three of them sit in comfortable up- 
holstered occasional chairs, all placed on a platform, 
and three on tall stools. Each window is equipped with 
a shade, which is raised only if an interview is actually 
being observed. Otherwise it is drawn, and the control 
area may be illuminated for other activities while an 
interview is recorded. 


Recording-Playback System 


The recording-playback system is of reasonably 
high fidelity to match the acoustic quality of the in- 
terviewing rooms (6). 

Microphone and microphone placement. The micro- 
phone is one of the highest fidelity commercial units. 
It is omnidirectional and free of transients over the 
relevant frequency range. A single microphone is 
mounted in a table lamp in each interviewing room. 
The table tops are covered with a cork mat, which does 
not reflect enough sound to distort the speech signal 
near the microphone. The porous lamp shade permits 
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Fig. 3. Diagrammatic sketch of construction of observa- 
tion window of interviewing room A (vertical plane). 
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passage of the signal to the microphone. It will be 
recalled that the absorption blanket stopped 36 in. 
above the floor, The microphone is placed so that the 
sensitive element is 10 in. higher than this point. 
Under most recording conditions involving two peo- 
ple, the microphone is 3 to 4 ft from their mouths and 
is at lip level. 

The only reason for placing the microphone in the 
lamp is to remove it as a constant visible stimulus. No 
attempt is made to conceal its presence from the 
patients. They are told of it and, upon close inspee- 
tion, can see the microphone cable running from the 
base of the lamp. 

Wall sockets and conduits for connecting the micro- 
phone with the recording equipment were built in the 
masonry walls as they were constructed. Each room is 
equipped with three wall sockets for flexibility in 
microphone placement. If necessary, all three may be 
used simultaneously. 

Recording equipment. Each control room is equipped 
with a tape recorder. The amplification-recording sys- 
tem has a signal-noise level ratio of 35 db, and it re- 
cords and plays back with no significant variation in 
decibel level and other forms of distortion up to 7500 
cy/see when the tape speed is 7.5 in./see. This fre- 
quency range is adequate for high-fidelity speech re- 
cording. The recorder handles 2400-ft reels that give 
1 hr of continuous recording at a tape speed of 7.5 
in./see. The recorder will also operate tape at 15 
in./see, but it has not yet been necessary to use this 
recording speed. 

Playback and monitoring. The system provides for 
(i) listening to and observing an interview without 
recording it, (ii) simultaneously recording, listening 
to, and observing, (iii) doing either of the preceding 
and also recording comments by observers on a second 
recorder, (iv) recording only. Twelve-inch speakers 
are used for monitoring and all later listening in the 
control room. The fidelity of the speakers and their 
amplifiers is commensurate with the rest of the system. 

Remote control. Some interviewers wish to have a 
technician in the control room start the recording 
equipment. Other interviewers prefer to start and stop 
the recording equipment themselves, in the presence 
of the patient. Each interviewing room is equipped 
with remote-control switches that may be used for this 
purpose. When not in use, these remote control units 
may be handily removed from the rooms. 


Additional Features 


At the time of construction, continuous copper 
shielding was placed on the masonry walls, floor, ceil- 
ing, and door of interviewing room A. A shield for the 
observation window may be inserted into the continu- 
ous shield. Also a blank 2-in. conduit in wall d (Fig. 
1) connects this room and its control room. These 
features provide for pneumatic and electronic poly- 
graphic recording, which may be synchronized with 
speech recording. 

The facilities are used for both research and teach- 
‘ing by and for psychologists and psychiatrists. Re- 
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search is given first priority in these rooms. The over- 
flow of teaching needs is met by the use of additional 
lower fidelity facilities. Transeripts of recordings, re- 
cordings, and live observations have been instrumental 
in pursuing such problems as the investigation of 
supervision of psychotherapy, clinical and objective 
studies of the intake interview, clinical and objective 
analyses of continuously recorded individual and 
group psychotherapy, an experimental study in hyp- 
nosis, and an investigation by structured interviews 
of the psychodynamies of pregnant women. Record- 
ings and/or live observations are used for individual 
supervision of psychotherapy and psychological test- 
ing, for teaching to small observation groups as well 
as larger seminar and elinie conference groups, and 
for self-teaching. 
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The Rare Human Isoagglutinin Anti-Tj* and 


Habitual Abortion 


Philip Levine and Elizabeth A. Koch 
Rh Blood Testing Laboratory, Ortho Research Foundation, Raritan, New Jersey 


N 1951, Levine et al. (1) described a remarkable 

isoantibody in the serum of a 66-yr-old female 

patient suffering from gastric adenocarcinoma 

which hemolyzed or agglutinated each one of 
more than 5000 random bloods of all groups and Rh 
types except the blood of her 45-yr-old sister who was 
physically normal (family I, Virginia, U.S.A.; cases 
1 and 2; see Table 1). It was assumed that the anti- 
body, anti-Tj*, by virtue of its hemolytic nature was 
of the immune variety, in spite of the fact that the 
patient was never transfused and none of her four 
full-term pregnancies ended in hemolytic disease. 
Since the antibody could not be demonstrated in the 
serum of the compatible sister (case 2) when tested 
in 1951, it was suggested that the tumor could perhaps 
supply the antigenic stimulus. Indeed, absorption ex- 
periments on a limited seale carried out with minute 
amounts of the dried tumor cells and antibodies for 
several different human blood factors seemed to indi- 
eate a specific affinity of the tumor and anti-Tj*. 

In 1952, the same antibody was identified by Zou- 
tendyk and Levine (2) in the serum of a 38-yr-old 
white South African patient (case 3) who had four 
consecutive miscarriages. This observation and the 
fact that in 1953 the antibody could be demonstrated 
in the serum of the physically normal sibling of the 
Virginia family I (case 2) made it necessary to re- 
appraise the relationship of the tumor and the pres- 
enee of anti-Tj*. 
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In any event, anti-Tj* is found in the serum of indi- 
viduals who are homozygous for the very rare gene, 
Tj’, that is, Tj’Tj®. It was assumed that both parents 
are heterozygous, that is, Tj*Tj’, so that 25 percent 
of the offspring may be 7j*7j” and could possess or 
potentially produce anti-Tj*. The presence of the very 
rare gene 7j” in both parents suggested the possibility 
of consanguinity, and indeed a history of cousin mar- 
riages was elicited in family I and in family V. 

In rapid succession anti-Tj* was found in five other 
families in Australia (3), Poland (4), the United 
States (5), Canada (6), and Japan (7). In two of 
these families, this rare antibody was present in two 
siblings each, and in the Japanese family it was found 
in four siblings. Some of the essential details in the 
seven families with 13 examples of anti-Tj* are listed 
in Table 1. 

The Australian family was reported by Walsh and 
Kooptzoff (3), who demonstrated anti-Tj* in the 
serums of two young physically normal sisters, not 
married, when the first observations were made. The 
serum of the older sibling agglutinated every one of 
2900 random bloods tested, 1208 whites and 1692 
natives of South Korea and the Pacific islands. The 
older of the two siblings, now married, lost her first 
pregnancy and is currently in her second pregnancy. 
Walsh and Kooptzoff (3), however, failed to confirm 
the specificity of the absorption of anti-Tj* by tumor 
cells from the Virginia patient (case 1). 
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The Japanese family studied by Iseki and Masaki, 
of Gumma University, Maebashi (7), is most re- 
markable, because anti-Tj* was found in four out of 
five siblings, two brothers and two sisters. The older 
sister (Rit. Ho., case 10) is married, and each one of 
her six pregnancies ended in a miscarriage at 2 to 5 
mo. The antibody in each of four cases was identified 
in tests of both serum and red cells sent by airmail to 
us. As in the other cases, the red cells failed to react 
with anti-Tj* from eases 1, 2, 7, and the antibody in 
the serums of the siblings. Futhermore, the Japanese 
serums reacted with numerous random bloods except 
that from ease 1. 

Anti-Tj* must be differentiated from another rare 
and remarkable antibody, anti-H, produced by indi- 
viduals of the rare genotype OcOc (8). Both anti- 
bodies hemolyze or agglutinate all random bloods 
tested, but their specificities have been shown to be 
distinetly different. This form of anti-H, which has 
been found in only three group-O male natives of 
India (all Le* positive) (9), is inhibited by seeretor 
substances (saliva) which do not influence the activity 
of anti-Tj*. The reactions attributable to anti-Tj* 
appear to be independent of O, A (probably also B), 
MNSs factors, and the Rh or secretion status. 

Anti-Tj* is active at 37°C and, in almost all in- 
stances, hemolyzes red cells. Upon inactivation, only 
agglutination is observed, but hemolysis may be 
restored by adding group-compatible, fresh serum. 
The maximum titer in the case reported by Zouten- 
dyk and Levine was 1: 128 at 37°C, but in most in- 
stances lower values of 1:2 to 1:16 were observed 
at this temperature. In spite of its hemolytic nature, 
optimal agglutination in the several cases in which 
comparative titrations were carried out at 18° and at 
37°C oceurred at the lower temperature. Lesser de- 
grees of hemolysis were observed at 18°C. 


first cousins. 


As was to be expected from its capacity to hemolyze 
red cells, anti-Tj* was responsible in at least one case 
for a severe hemolytic reaction after a test injection 
of 20 ml of incompatible blood (7). As a result of 
this antigenic stimulation, the titer increased from 
1:8 to 1:512. The difficulty in finding compatible 
donors for any of the 13 cases, widely scattered over 
five continents, is obvious even without taking into 
account. the OAB blood factors and the requirement 
that Rh-negative individuals, particularly females, 
must receive Rh-negative blood. 

Reference to the summary presented in Table 1 
reveals the following facts: (i) Anti-Tj* is present 
in the serum of all 13 individuals whose red cells, of 
genotype 7j’Tj’, do not react with the antibody. (ii) 
A history of a tumor is evident only in the older of 
the Virginia siblings (case 1). (iii) The antibody was 
present in three male individuals in families V and 
VII. (iv) Only the Virginia siblings—the oldest of 
the group—had normal full-term pregnancies with 
surviving offspring. (v) Among the five married 
women of childbearing age, there are a total of 18 
pregnancies, each one of which ended in a misearriage 
at 2 to 5 mo. 

There is undoubtedly a casual relationship of this 
pregnancy wastage and the presence of anti-Tj*. 
This is all the more remarkable, since antibodies for 
Rh and other blood responsible for hemolytic disease 
do not cause early fetal death. It is characteristic of 
classieal hemolytic disease that only the fully or al- 
most fully developed fetus or infant is affected, in 
spite of the fact that the responsible antibody in high 
titer may be present throughout the course of the 
pregnancy. This state of affairs applies also to anti-A 
and anti-B, and although ABO incompatibilities are 
suspected of playing some role in causing early mis- 
carriages, the evidence is indirect and not yet con- 


Table 1. Thirteen examples of anti-Tj2 in seven families. The parents of the siblings in families I and V are 


Obstetrical history 
Family Location Case Sex Age Blood group 
Full-term Abortions 
I Virginia, U.S.A. 1. DJ* g 66 O 4,1& wi 0 
2. BD Q 45 oO 7,1&w 0 
IT South Africa 3. MC 2 37 oO None 4 
TITt Australia 4. —* Q 23 0 None 1 
5. — 19 
IV Poland 6. Za 7 30 A None zs 
vs Michigan, U.S.A. 7. EE* Q 30 O None 3 
8. GG a 36 A 
VI Canada 9. El Q 33 oO None 0 
Vil Japan 10. Rit.Ho* 9 27 A None 6 
11. Ris.Hag Q 22 A None 0 
12. Yoi.Hag 3 17 0 
13. Yas.Hag 14 


+1 & w indicates “living and well.” 


* In the four families with more than one example, the asterisk refers to the first sibling in whose serum the antibody 
was first found. This observation led to the study of the serums of the siblings. 


t The red cells of the parents and four other siblings reacted with anti-Tja. 
§ The red cells of the parents and one other sibling reacted with anti-Tja. 
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vineing (10, 11). In the vast majority of ABO in- 
compatible matings, the pregnancies go to term, and 
the infants, with occasional and rather unpredictable 
exceptions, do not suffer the effects of hemolytic 
disease. 

Possibly anti-Tj* may be considered as a naturally 
occurring antibody, as indicated by its presence in 
the serums of three male individuals who were never 
transfused. On the other hand, anti-Tj* which was not 
found in case 2 in 1951 was demonstrable 2 yr later. 
If there is a direct relationship of anti-Tj* and mis- 
carriages, then one must conclude that the antibody 
was also not present during her childbearing age, 
when she had seven full-term infants, and the same 
considerations apply to her older sibling, who had 
four normal children. There is, however, no evidence 
to support the assumption that a form of anti-Tj* 
exists which fails to penetrate the placental barrier. 

The pregnancy wastage of 18 consecutive fetuses 
suggests a lethal effect specific for the heterozygote 
Tj°Tj’, but exceptions must oceur because it is the 
double heterozygous mating that is the most likely 
source for the rare genotype 7'j°7j”, and this indeed 
is established for at least two of the families, III and 
‘V (Table 1). With a very low frequency for gene 
Tj’, the chances are that also in the remaining five 
families the parents are both heterozygotes. Assuming 
a frequency of 0.1 percent for gene Tj’, the ratio of 
is 1998 : 1. 

In any event, the data presented indicate that a 
very rare antibody, specific for a blood factor present 
in almost all bloods, may be responsible for habitual 
abortion in certain patients. Such a mechanism, how- 
ever, can hardly explain the vast majority of early 
pregnancy wastage, unless future studies reveal the 
presence of antibodies not detectable by methods ecur- 
rently employed. 

The concomitant presence of anti-Tj* with the red 
cell structure of genotype 7j”7Tj”, in the absence of 


obvious antigenic stimuli, provides an analogy to the 
Landsteiner rule governing the distribution of anti-A 
and anti-B in the scheme of the four blood groups. 
The same pattern is followed by the regular oceur- 
rence of a presumably physiologic antibody, anti-H, 
determined by the antigen structure OcOc, as recently 
described by Bhende et al. (8); and indeed, this anti- 
gen-antibody relationship is considered to be an in- 
tegral part of the ABO (H) system. With regard to 
the apparent exception in case 2, it may be mentioned 
that examples of group A with complete or almost 
complete absence of anti-B have been observed (12). 
In the light of these facts, the failure in 1951 to dem- 
onstrate anti-Tj* in ease 2 may be more apparent than 
real, because exhaustive studies were not made to ex- 
clude the presence of the antibody in low titer and 
perhaps active only at lower temperature (18°C). 

The sex distribution of anti-Tj*, ten females to 
three males, does not indicate a sex relationship, be- 
eause the 13 examples were not found in study of a 
random sample. A history of 17 miscarriages in four 
patients (4, 4, 3, and 6, respectively) suggested blood 
studies that led to the detection of anti-Tj* in their 
serums and, incidentally, also in the serums of the 
three male sibs. 
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Fred E. Wright: 1878-1953 


REDERICK EUGENE WRIGHT, for many 
years a petrologist on the staff of the Geo- 
physical Laboratory of the Carnegie Institu- 
tion of Washington, died on 25 August, 1953 

at his summer home on Sagastaweka Island in the 
Thousand Islands. He was recognized as a pioneer in 
the development and application of optical methods 
for the identification of minerals, especially fine- 
grained ones such as are found in synthetic prepara- 
tions. He was born at Marquette, Michigan, in 1878, 
and received his early education in that vicinity. He 
then went to the University of Heidelberg in Germany 
and in 1900 was granted the degree of doctor of phi- 
losophy. After serving successively as instructor in 
petrology at the Michigan College of Mines (1901- 
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04), as assistant state petrologist of Michigan (1903- 
04), and as state petrologist (1904-05), he came, in 
1906, to the U.S. Geological Survey in Washington. 
About the same time he became associated with the 
Geophysical Laboratory and, after a few years, re- 
linquished his formal connection with the Geological 
Survey. . 

The results of his researches in erystallography, ex- 
perimental petrology, and related subjects are em- 
bodied in about 150 scientific papers. His book en- 
titled The Methods of Petrographic-Microscopic Re- 
search (Carnegie Institution of Washington, 1911), 
now long out of print, had a powerful influence in 
stimulating interest in petrology and petrography by 
demonstrating the accuracy and practicability of 
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quantitative measurements with the microscope of the 
optical properties of erystals even as small as 0.01 
millimeters on a side. 

Dr. Wright is also internationally known for his 
systematic studies of the surface of the moon, espe- 
cially by measuring the percentage of polarization of 
light reflected from various regions of the moon’s sur- 
face. These studies were undertaken at Mount Wilson 
Observatory, where he spent several summers as a 
guest worker. His investigations supplied definite in- 
formation concerning the nature of the materials on 
the moon. By the use of various methods, including 
a special polarization eyepiece for determining the 
amount of plane polarization at different points on 
the moon’s surface and a photoelectric cell for the 


’ measurement of the amount of plane polarization and 


of the relative spectral intensities of the rays, he 
showed that the lunar surface materials are predom- 
inantly light-colored rocks. Furthermore, from thermal 
measurements in addition to the optical measurements, 
he showed that the surface materials are of the nature 
of volcanic ash and pumice with a high silica content. 

He had an active and productive life, occupying 
many posts of high responsibility and accepting many 
important scientific assignments. During World War I 
he took an active part in the development of meth- 
ods for the production of optical glass for which 
there was then a critical need for use in military 
devices, such as range finders, gun sights, and peri- 
scopes. His activities in this connection were carried 
out while he was serving as an officer in the Ordnance 
Department of the Army. In World War II he served 


as civilian adviser to the Joint Optics Committee of 
the Army and Navy Munitions Board. He was presi- 
dent of the Optical Society of America (1917-19), 
of the Mineralogical Society of America (1941), and 
of the Geological Society of Washington (1924) ; vice 
president of the Geological Society of America (1941) 
and of the National Academy of Sciences (1927-31) ; 
and for 20 years was the Academy’s Home Secretary. 

In addition to the afore-mentioned memberships in 
societies, Dr. Wright was a Fellow of the American 
Association for the Advancement of Science and a 
Foreign Fellow of the Geological Society of London. 
He was also a member of the American Philosophical 
Society, the Astronomical Society of America, the 
American Physical Society, the American Academy 
of Arts and Sciences, the Physical Society of London, 
the Washington Academy of Sciences, the American 
Institute of Mining and Metallurgical Engineers, the 
Army Ordnance Association, the American Geophys- 
ical Union, and the Philosophical Society of Wash- 
ington. He was a member of the Cosmos Club for 
nearly 50 years. 

His efforts and accomplishments won him many 
honors. Among these were the granting of an honor- 
ary science degree by the University of Michigan in 
1940, the award by the U.S. Army in 1945 of the 
Gold Medal for Exceptional Civilian Service, and the 
award by the Mineralogical Society of America in 
1952 of the Roebling Medal. 

Leason H. ADAMS 
Carnegie Institution of Washington, 
Washington, D.C. 


James Somerville McLester: 1877-1954 


AMES S. McLESTER, of Birmingham, Alabama, 
died 8 February, 1954, aged 78 years. He will 
long be remembered by his many patients, his 
students, and his colleagues for unusual integrity 

and kindness. The warm affection of former residents 
of the Hillman Hospital recently was expressed by 
their joining together in having his portrait painted 
for the University of Alabama. Those residing in Bir- 
mingham organized a “McLester’s Residents Club” 
and members of this club were the pallbearers at. his 
funeral. The esteem of colleagues appears from his 
membership in many of the leading national societies 
as well as by his election in 1934 to the presidency of 
the American Medical Association. 

MeLester was one of several physicians.who, having 
studied in the laboratories and clinics of Germany, in 
the days of their preeminence, before World War I, 
pioneered in introducing scientific procedure into the 
practice of medicine in America. This was lagging in 
those times, especially in the cities of the South and 
West. Some of these physicians, like McLester, were 
the giants of their localities—big in publie spirit and 
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character as well as in scientific background, such men 
as Frank Billings of Chicago and Arthur Dunn of 
Omaha. 

McLester’s German training was in Gottingen and 
Freiburg in 1901-02 and in Berlin and Munich in 
1907-08. He wrote few strictly scientific papers, but 
this German training was responsible for his subse- 
quent insistence on rigid evaluation of clinical obser- 
vations as well as for the early emphasis he placed 
on laboratory aids in diagnosis. He had been taught 
the Wassermann reaction by Wassermann himself, 
and a serologic test for syphilis had later been per- 
formed, he used to say, on every patient he had seen. 
The x-ray machine in his office was the second to be 
installed in Birmingham, and his electrocardiograph 
and apparatus for determining the basal metabolic 
rate were perhaps the first of these in use in Ala- 
bama. His Oxford monograph, The Diagnosis and 
Treatment of Disorders of Metabolism, appeared in 
1935. 

Teaching was a lively interest. He was instrumental 
in establishing at Birmingham a 4-year medical ecur- 
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riculum, effected there in 1945. Much earlier, how- 
ever, he had come to the conclusion that, while re- 
search was of extreme importance, a major service to 
be expected of medical schools in general was “to 
carry the newer things of medicine to the men upon 
whose minds must rest the burden of earing for the 
health of the people—the men in general practice.” 
The school had two chief teaching functions, as he saw 
it: the first to give the facts; the second, to mold char- 
acter and method of thought. Compensation for fail- 
ure of the first might come in later life, not so with 
failure of the second. He wanted more emphasis on 
English composition, without which much good work 
is lost in confused reporting. He also was insistent 
on general culture, which, in his opinion, ought to be 
expected in physicians. This comes in large part, so 
he wrote, from contact with the broadly cultured 
teacher. These and many other searching comments 
are contained in addresses given at meetings of the 
Council on Medical Education and Hospitals. 

His clinical interests were broad. Psychosomatic 
medicine, so greatly emphasized in recent years, was 
no novelty to him. He was writing locally in 1906 on 
the mental attitude of the physician with patients 
who had tuberculosis, and he emphasized repeatedly 
thereafter, both to surgeons and physicians, that their 
first responsibility was the patient, not disease. 

MeLester’s burning interest in nutrition seems to 
have begun in the early 1920’s with his concern for 
sufferers from mild neuroses, “neurasthenies,” as they 
then were called. Many of his patients improved 
greatly under rest and better diets, and he was led to 
place great emphasis on the contribution of diet. He 
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was among the first to recognize that nutritional fail- 
ure can be injurious long before a frank deficiency 
disease develops. “It is a principle of the school sys- 
tem in which I work,” he wrote—he was medical di- 
rector of the schools of Birmingham—“that in child- 
hood even the development of character proceeds more 
surely in the presence of health and that good nutri- 
tion is prerequisite to health.” This thinking led him 
to demand training in nutrition of pupil, teacher, and 
parent. So nutrition teaching was begun in the Bir- 
mingham schools and a school luncheon program 
started early there. 

MeLester served for nearly 20 years as chairman 
of the Council on Foods and Nutrition of the Amer- 
ican Medical Association. In World War II he was a 
member of the Food and Nutrition Board of the 
National Research Council and chairman of its Sub- 
committee on Medical Nutrition. Physicians generally 
have been slow to grasp the importance of good diets 
for the maintenance of health and in the effective 
treatment of disease. McLester was untiring in his 
efforts to correct such apathy. His monograph, 
Nutrition and Diet in Health and Disease, ran through 
six editions. The first appeared in 1927, the sixth in 
1952. He spoke repeatedly on this subject, most effee- 
tively perhaps, in his presidential address to the 
House of Delegates of the American Medical Asso- 
ciation. Thus, he most emphatically deserved a special 
honor, received before he died from the Board of 
Trustees of that association: the Joseph Goldberger 
award, bestowed on him for outstanding contributions 
in the field of clinical nutrition. 

Russet, M. 
Mayo Clinic, Rochester, Minnesota 


News and Notes 


Leprosy 


The 6th International Congress of Leprosy, spon- 
sored by the Spanish Government with the collabora- 
tion of the International Leprosy Association, was 
held in Madrid, 3-11 Oct. 1953. The International 
Journal of Leprosy [21 (Oct-Dec. 1953)] carried an 
editorial entitled “Report on the Madrid Congress,” 
as well as a list of registrants and the minutes of the 
meetings of the Congress council, of the plenary ses- 
sions of the Congress, and of the general meeting of 
the International Leprosy Association. In addition, 
there were complete reports of the various technical 
committees of the Congress and the authors’ abstracts 
of most of the scientific papers presented. 

The importance of leprosy in the world today is 
reflected in the number of international registrants 
at this Congress and in the titles of the numerous sci- 
entific papers presented. 

The official registration list comprised 337 names. 
Compared with previous congresses, this represented 
a steady growth in registration—at the Cairo Con- 
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gress in 1938, the registration was 167, and at the 
Havana Congress in 1948, it was 226. The interna- 
tional atmosphere of the meeting was emphasized by 
the fact that 226 registrants were from countries other 
than Spain; 51 countries or important political sub- 
divisions were represented. In addition to the official 
membership in attendance, there were a number of 
“adherent” registrants who accompanied regular mem- 
bers. The total attendance at the Congress was esti- 
mated to be 500. 

Abstracts of 134 of the 166 titles listed in the pro- 
gram were published. About 25 pereent of these ab- 
stracts were in English; the remainder were in Span- 
ish, Portuguese, Italian, and French. 

An interesting archeological-osteological study of 
skeletons excavated from a medieval churchyard in 
Denmark. was reported. Patients from a leprosy hos- 
pital had been buried there between the years 1250 and 
1550. From this study came the new observation that 
the anterior nasal spine of the maxillary bone was 
atrophic or absent in some eases of leprosy. This 
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atrophy of the anterior nasal spine has subsequently 
been observed in roentgenographie studies of patients 
with leprosy. 

Of special interest was a preliminary report by rep- 
resentatives of the Leonard Wood Memorial of the 
first large-seale, controlled, global (Japan, Philip- 
pines, and South Africa) experiment in the treatment 
of leprosy. Sulfones and several other drugs were 
used, including dihydrostreptomycin. Treatment by a 
combination of drugs offered no advantage. 

Though human leprosy has not been transmitted to 
animals, there were no reports at this meeting of any 
further attempts to reproduce the disease in animals. 

No tissue culture experiments were mentioned. There 

were, however, two papers on attempts to cultivate 
the organism, concerning which the editor made the 
following comment : 
Interest was especially centered, because of the pub- 
licity that had been given them, on two reports on 
bacteriology. One dealt with a Mycobacterium, iso- 
lated from a leprosy lesion but not claimed to be 
the causative agent of the disease, which certain 
other workers had used in leprosy patients to induce 
lepromin positivity and for treatment. The other 
claimed success in the cultivation of the leprosy 
bacillus through a stage consisting of a large, motile 
non-acid fast form. 


The reports of the technical committees, which were 

published verbatim, should be of great value to those 
interested in any phase of leprosy. Since the member- 
ship of these committees was international, and since 
the reports, as published, were approved by the Con- 
gress as a whole, they represent data, concepts and 
opinions that have been subjected to the processing of 
an international clearing house of experts in the field 
of leprosy. 
Classification committee. The most significant change 
made in the classification of leprosy was the recogni- 
tion of the borderline (dimorphous) group. The offi- 
cial classification adopted by the Congress was as fol- 
lows: lepromatous type (L), tubereuloid type (T), 
indeterminate group (I), borderline (dimorphous) 
group (B). 

To aid in planning and evaluating treatment and in 
prognosis, the types and groups were further sub- 
divided into varieties. The borderline (dimorphous) 
group was defined in part as 

A malign form very unstable ; almost always strongly 
positive on bacteriological examination; the lepromin 
reaction generally negative. Such cases may arise 
from the tuberculoid type as the result of repeated 
reactions and sometimes they evolve to the lepro- 
matous type. 


With the concept that the lepromatous and tubereu- 
loid types include cases that clinically, immunolog- 
ieally, bacteriologically, and histologically would be 
placed at opposite poles, the borderline (dimorphous) 
group gives recognition to the fact, well known by 
experienced leprologists, that some cases of leprosy 
show characteristics of both types, and that skillful 
clinical management of such cases depends on proper 
classification. 

Treatment committee. In the report of the 5th Con- 
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gress, held in 1948, sulfone therapy was recognized as 
a distinct advance in the management of leprosy. Dur- 
ing the following 5 yr much has been learned about 
the use and effect of the sulfone drugs. The parent sul- 
fone 4,4’-diaminodiphenyl sulfone (DDS), once con- 
sidered too toxic for use in man, has been found safe 
and as effective as the more expensive compounds. 
While the exact mode of action is not clear, the sulfone 
drugs are apparently not bactericidal, but they may be 
bacteriostatic. In some centers, after prolonged treat- 
ment, clinical and bacteriologic arrest of the disease 
has been attained in a high proportion of cases, and it 
has been maintained over a period of years. In other 
centers, arrest has occurred in only a relatively small 
proportion of cases, and relapse has not been uncom- 
mon. The committee concluded: “Various observations 
indicate that arrested cases are not completely freed 
of the leprosy bacilli and that reactivation of the dis- 
ease is, therefore, not unlikely.” 

Nearly all workers have abandoned the use of chaul- 
moogra oil in favor of sulfone treatment. Thiosemi- 
earbazones, isonicotinyl hydrazide, and dihydrostrept- 
omycin have not been as effective as the sulfones. 
ACTH and cortisone have been of value in treating 
serious toxic and allergic reactions to drugs. The local 
use of cortisone for eye complications has been of 
great value. 

Immunology committee. For the first time, a com- 
mittee report on immunology was presented to an 
International Congress of Leprosy. The prominence 
given to this subject was the result of the importance 
now ascribed to the lepromin reaction and the interest 
in B.C.G. immunization. The committee reported that 


The use of lepromin reaction as an index of the de- 
gree of resistance to Mycobacterium leprae is eon- 
stantly increasing. It offers a useful element in 
respect to prognosis and classification of cases of 
leprosy and, consequently, its use in practice is 
recommended. 


The report discussed the various antigens now in use 
and gave the criterions for reading the reactions. 
(Since the lepromin antigen has to be prepared from 
leprous nodules removed from patients, material for 
preparation of the antigen is difficult to obtain and 
standardization is unsatisfactory.) The committee 
further reported that 


A positive lepromin reaction is regarded as an ex- 
pression of a certain amount of resistance to Myco- 
bacterium leprae directly proportionate to the degree 
of positivity. 


With reference to the use of B.C.G. immunization in 
leprosy, the committee stated : 


In leprosy patients a positive lepromin reaction not 
artificially produced gives, from the biological point 
of view, a favorable prognosis. 

The administration of B.C.G. to healthy individuals 
who are negative to lepromin causes a change of the 
reaction in a large proportion of cases. 

The question of whether or not a positive lepromin 
reaction, artificially induced by B.C.G., indicates im- 
munity is being studied and, as yet, no conclusive 
statement can be made regarding the matter. 
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Epidemiology and control committee. The committee 
emphasized the need to continue determining the prev- 
alence of the disease in those countries in which lep- 
rosy was endemic. There was a recommendation that 
the lepromin-negative contact be examined more fre- 
quently than the lepromin-positive contact; a similar 
recommendation had been made at the Havana Con- 
gress. 

Among other methods for the protection and control 
of contacts, the committee recommended “Induction of 
lepromin reactivity by means of B.C.G.” However, the 
general council proposed that this should be struek 
out, because B.C.G. is still in the experimental stage 
and there is no adequate evidence to justify the indi- 
eated view that it is an established method of prophy- 
laxis. The final plenary session, nevertheless, voted for 
the retention of the statement. The committee reaf- 
firmed 


. . . that leprosy belongs to the group of infectious 
and contagious diseases and that, consequently, defi- 
nite methods of control should be employed when 
dealing with it. 


Social aspects committee. The committee approved 
the action of the Havana Congress, which condemned 
the use of the word “leper,” but retained the term 


“leprosy” as the seientifie name of the disease. It was 


recommended “that there be as little interference as 
possible with the normal lives and usual occupations 
of leprosy patients certified by léprologists as non- 
contagious. .. .” 

On raising the question of whether this big inter- 
national meeting was worth while, the editor made the 
following comment: 


After all there is always the question of which is 
more important, the scientific programs or the per- 
sonal contacts, and many hold for the latter. As 
recently stated, [Council of American Physical So- 
ciety, Nov. 1952, cited in Science 118, 311 (1953)], 
“The personal exchange of ideas and the collabora- 
tion of foreign scientists are essential sources of 
information and ideas which cannot be replaced by 
written correspondence or the study of foreign pub- 
lications. . . .” 
CHAPMAN H. Bryrorp 
Armed Forces Institute of Pathology, 
Washington 25, D.C. 


Science News 


Vitamin deficiency is now known to be among the 
causes of at least 11 nervous or mental disorders, ac- 
cording to a report by Robert A. Peterman and Robert 
S. Goodhart in the Journal of Clinical Nutrition. Such 
striking symptoms as mental deterioration, hysteria, 
hallucinations, and even ideas of persecution, are 
listed as sometimes originating from a lack of certain 
vitamins, mainly the B vitamins, in the diet. Some- 
times doses of 5 to 10 times more than the normal 
nutritional requirement of the missing vitamins are 
needed to help these patients. The report, written to 
make these findings available to practicing physicians, 
summarizes 74 separate studies. 
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Cortisone and hydrocortisone, hormones related to 
the adrenal cortex, produce significant elevations of 
blood fats, including cholesterol, when injected into 
the rabbit, according to David Adlersberg, Louis E. 
Schaefer, and Chun-I Wang in a paper scheduled for 
a forthcoming issue of Science. It is well known that 
cholesterol feeding in the rabbit results in extreme 
elevation of blood fats, especially cholesterol, and 
produces marked deposition of cholesterol in the 
arteries (atherosclerosis). The combination of choles- 
terol feeding with daily injections of the hormones 
results in even higher levels of blood fat than with 
cholesterol feeding alone, but also results in decided 
retardation of deposition of cholesterol in the arteries 
and other tissues. This effect is probably caused by 
diminished tissue permeability. 


The New Jersey Resettlement Project, first state- 
wide program in the nation concerned with the social 
and economic adjustment of displaced persons, is be- 
ing continued this summer on a private interim basis. 
It was conducted jointly by the N.J. Welfare Council 
and Rutgers University with a $10,000 grant from 
the East European Fund of the Ford Foundation 
until 30 June. Staff members will continue to work 
with recent immigrants on a voluntary basis until such 
time as the project acquires new sources of support. 


In 1953, when gamma globulin (GG) was first made 
available for use against polio (after the 1951-52 field 
trials conducted by William McD. Hammon of the 
University of Pittsburgh), there was a widespread 
belief that GG was “the complete answer to polio.” 
Neither Dr. Hammon nor the National Foundation for 
Infantile Paralysis believed this to be true. Now the 
impression is growing that it is not effective at all. To 
correct public misconceptions about the use of GG, the 
foundation lists the following facts. 

1) Gamma globulin gives limited and temporary 
protection against paralytic polio when injected under 
the proper conditions in the right amount and if timed 
properly. This year GG, because of new Office of De- 
fense Mobilization regulations and the larger supply, 
can be given earlier and has a better chance to be ef- 
fective. 

2) About twice as much GG for polio, 2 million 
doses, is available this year. Distribution is based on 
local polio attack rates as compared with the country 
as a whole. Adequate supplies (2 million doses) are 
set aside for use against measles and infectious hepati- 
tis. 

3) From the end of the first week through the fifth 
week after injection, protection against paralytic 
polio was found to be 88 percent. There is strong evi- 
dence that significant protection also was provided 
from the fifth through the eighth week after injection. 

4) Between 26 Apr. and 13 July extensive field 
trials were conducted on a potential vaccine developed 
by Jonas E. Salk, University of Pittsburgh; the trial 
vaccine, to be studied and evaluated during the re- 
mainder of the year, may provide long-lasting protec- 
tion against paralytic polio. GG has never been given 
credit for more than temporary and limited protection. 
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5) GG is at present the only immunizing agent that 
has been proved effective against paralytic polio. It 
will be used this summer to prevent paralysis, but the 
results will be difficult to measure, since no one will 
be able to prove that any specific child would have 
had paralysis without GG. 


The National Bureau of Standards is moving its 
radio propagation division from Washington, D.C., to 
Boulder, Colo. The new site offers better “laboratory” 
conditions in the form of mountains and wide, wind- 
swept plains. About 217 acres of land were donated to 
the NBS by Boulder citizens and civie groups. A new 
$4 million building for research in radio wave propaga- 
tion and radio standards was completed in May. Fred- 
erick W. Brown will head the new facilities. The 
Bureau already has a eyrogenics laboratory at Boulder. 


Fresh evidence that ancient Mexicans lived near 
Mexico City some 11,000 yr ago and hunted elephants 
now long extinct has been unearthed at the “reservoir 
of elephants” about 22 mi northeast of the city. The 
fossilized bones of the second mammoth and stone 
weapons that probably felled the beast were dis- 
covered in the dry lake, Texcoco, by Louis Aveleyra, 
director of prehistoric archeology at the Mexican Na- 
tional Museum, and Manuel Maldonado, paleontolo- 
gist. 

At the same site the first mammoth was found in 
1952, together with obsidian weapons, and nearby, 
Mexico’s ancient man, 11,000-yr-old Tepexpan Man, 
was found in 1947. Some of the fossil bones showed 
signs of having been worked on with stone tools. The 
weapons found with the discovery were three projectile 
points known as “atlatls.” Somewhat larger than ar- 
row heads, these points apparently were released from 
a shaft and shot into the animal’s ribs. 


Pickett & Eckel, Ine., Alhambra, Calif., has an- 
nounced a new conversion slide rule bearing 64 linear, 
liquid, energy, and miscellaneous factors on one side, 
and a complete trigonometric seale arrangement on the 
reverse side consisting of A, K, DF-CF, T, S, CI, 
C-D, and L seales. By merely “positioning” a conver- 
sion mark opposite an index mark, any conversion is 
automatically set and read on the C, D, CF, or DF 
scales without moving the slider or further computa- 
tion. The same automatic conversion principle is 
adaptable to any set of specialized conversion factors 
on either pocket-size or 10-in. rules for any type of 
work. 


The National Academy of Sciences—National Re- 
search Council has announced new memberships in the 
Building Research Institute, a branch of the Division 
of Engineering and Industrial Research. They are 
Aluminum Co. of America, Pittsburgh; Baldwin Hill 
Co., Trenton; E. K. Geyser Co., Pittsburgh; Independ- 
ent Nail and Packing Co., Bridgewater, Mass.; Indus- 
trial Sound Control, Inec., Hartford, Conn.; Inland 
Home Corp., Piqua, Ohio; Minneapolis-Honeywell 
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Regulator Co., Minneapolis; Unistrut Corp., Wayne, 
Mich.; Virginia Metal Products, Ine., Orange, Va.; 
A. M. Byers Co., Pittsburgh. New associate members 
are Douglas E. Parsons, chief of the building technol- 
ogy division, National Bureau of Standards; and E. 
George Stern, research professor and head of the de- 
partment of wood construction, Virginia Polytechnic 
Institute. 

The Building Research Institute is a technical 
organization for research-minded men from the pro- 
fessions and businesses of the building industry. It 
holds conferences and sponsors, but does not perform, 
research. It publishes the proceedings of its confer- 
ences, a newsletter, and reviews and abstracts of pub- 
lications about building research. 


A method for choosing a solvent system to use for 
countercurrent distribution is described by C. A. Hol- 
lingsworth, J. J. Taber, and B. F. Daubert in a paper 
soon to appear in Science. The separation of two 
solutes by countercurrent distribution depends upon 
the fact that the two solutes are distributed differently 
between two immiscible solvents. Workers often add a 
third solvent to the immiscible pair of solvents in order 
to obtain partition coefficients that will yield satisfac- 
tory separations. Hollingsworth et al. have developed a 
systematic method for arriving at the proper composi- 
tion of the three-solvent system. The application of 
their method requires simply the determination of the 
critical point of the three-solvent system and partition 
coefficient values at one or two compositions not too 
far from the critical point. 


George Bartholomew and William Dawson of the 
University of California at Los Angeles report that the 
mourning dove can go four or five days without water 
or succulent food in moderate temperatures and suffer 
no ill effects. It is able to drink in 10 min an amount 
of water equivalent to over 17 percent of its body 
weight. 


Enough toxins to cause food poisoning may develop 
at a temperature of 100°F in 4 to 5 hr, warns Oliver 
W. Kaufmann, department of food technology, Uni- 
versity of Illinois. One bacterium kept at body tem- 
perature for 24 hr can multiply 5 x 10° times. By eon- 
trast, a bacterium kept at 50°F multiplies only 500 
times. 


A nova was discovered in the constellation Ophiuchus 
on 21 July by Victor Blanco of the Warner-Swasey 
Observatory, Cleveland. Visible low on the southern 
horizon in the early evening hours, its magnitude is 
now about 9; hence it can be seen with a small tele- 
scope. Its location is 17 hr, 20.8 min in right aseen- 
sion, minus 27 deg, 39 see in declination. 


A tooth drill that also has industrial possibilities has 
been invented by R. J. Nelson, C. E. Pelander, and J. 
W. Kumpula at the National Bureau of Standards. It 
has a tiny turbine, driven by water, that spins at a rate 
of 61,000 rev/min. Its diamond-disk grinding point 


Science, von. 120 


. 
i = 


stops instantly when a finger is abruptly placed 
against its edge, if the dentist presses too hard while 
grinding a tooth, or if the tool should happen to catch 
or bind in a manner that would be hazardous. It does 
not climb or roll out of the cavity. 

Water is pumped to the driving turbine through a 
flexible tube and, after passing through the turbine, 
returns to the pump in another tube that jackets the 
inflow tube. The dentist can stop the drill for a moment 
by stepping on a special tube filled with fluid; the 
fluid trips a pressure-sensitive switch which shunts the 
water around the turbine. The tool could be of indus- 
trial use where small bits of hard materials must be 
ground away, as in tool and die making. 


The seeret wartime development of DDT as an in- 
secticide to protect our armed forces is the subject of 
a sprightly written story by Robert Rice in the New 
Yorker magazine for 17 July. The story also describes 
the lasting qualities of DDT, which have convinced 
“a number of jittery souls that mankind has finally 
and inexorably embarked on a course of suicide by 
slow poison.” 


The American Hospital Supply Corp., Evanston, 


TIL, has announced a fast, new blood typing procedure. 


A Haematype Card is coated with Dade serums which 
make it possible to determine blood grouping and Rh 
typing right on the ecard itself. No preparation or 
complicated procedures are involved. In tests con- 
ducted in hospital laboratories and blood banks 
throughout the country, the cards have consistently 
proved 100-percent accurate in blood-grouping deter- 
minations and as high as 98-percent accurate in Rh 
typing. 


Scientists in the News 


A recent appointment to head the microbiology pro- 
gram and become assistant professor of botany at 
Dartmouth College is Raymond W. Barratt. Previously 
he was at Stanford University. Wilbur T. Ebersold, 
Public Health Service research fellow of the National 
Cancer Institute, also has joined the Dartmouth staff. 


Lyle Borst, who has been on the faculty of the Uni- 
versity of Utah since 1951, has been made chairman 
of the department of physies at New York University’s 
College of Engineering. He sueceeds Yardley Beers 
who has been serving as acting chairman and will con- 
tinue on the faculty. 


Richard A. Carrigan, supervisor of analytical chem- 
istry at Armour Research Foundation of the Illinois 
Institute of Technology; left in July for Burma to 
work on a project to reorganize and expand the State 
Industrial Research Institute in Rangoon. Purpose of 
the project is to strengthen Burma’s research and de- 
velopment activity by improving the facilities of the 
institute. Dr. Carrigan will aid Christopher Barthel, Jr., 
resident director of the Rangoon institute, in setting 
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up laboratories in spectroscopy and analytical chemis- 
try and in training personnel. 


Hans Ludwig Hamburger of the University of Co- 
logne will be a visiting professor in the Cornell mathe- 
matics department during the coming academic year. 
Professor Hamburger, whose fields are mathematical 
analysis, differential geometry, and the theory of 
linear transformations, will conduct the undergraduate 
honors seminar in mathematies and also an advanced 
seminar in analysis. He taught at the University of 
Cologne from 1924 to 1935, and returned there a year 
ago. From 1941 to 1947 he was on the faculty of the 
University College of Southampton and from 1947 to 
1953 at the University of Ankara, Turkey. 


James G. Horsfall, director of the Connecticut Agri- 
cultural Experiment Station, will give the main ad- 
dress at the station’s annual field day 18 Aug. at Mt. 
Carmel. In keeping with this year’s field-day theme, 
which emphasizes research on plant diseases, his topic 
is “The rots and the rusts, the blasts and the blights 
that beset us.” 


Charles E. Kellogg, assistant administrator for soil 
survey, Soil Conservation Service, U.S. Department 
of Agriculture, will attend the Fifth International 
Congress of Soil Science, to be held in Leopoldville, 
Belgian Congo, 16 to 23 Aug., where he will deliver 
one of the six major addresses. Enroute, he will spend 
a short time in study of the soil investigations on the 
Gold Coast, at the request of the British Government. 
He also plans to visit soil research institutions in sev- 
eral European countries on his way home. 


A. Packchanian, professor of bacteriology and para- 
sitology and director of the Laboratory of Microbiol- 
ogy at the University of Texas School of Medicine, 
Galveston, has gone to Africa to study the chemother- 
apy of African sleeping sickness, for which he has 
discovered three new and specific drugs. The bulk of 
his investigation will be conducted in the Belgian 
Congo, Nigeria, and Uganda. On his return trip, in 
late September, he will stop briefly in Egypt to study 
amebiasis, in Arabia to collect data on yaws, and in 
Iran and Lebanon to make a brief survey of leish- 
maniasis. 


Alex Reed, associate professor of agriculture at 
Southern Illinois University, Carbondale, has accepted 
an invitation to serve for 2 yr as associate professor 
in dairy science at the Allahabad Agricultural Insti- 
tute in India. 


On 14 July the College of Physicians of Philadelphia 
awarded the Alvarenga prize for 1954 to DeWitt Stet- 
ten, Jr., associate director in charge of research, Na- 
tional Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Bethesda, Md. The prize 
was established by the will of Pedro Franeiseo Da- 
Costa Alvarenga of Lisbon to be awarded annually on 
the anniversary of the death of the testator. 
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John C. Ullery has been named professor and echair- 
man of the department of obstetrics and gynecology in 
Ohio State University’s College of Medicine, effective 
1 Oct. Dr. Ullery, who has been assistant professor of 
obstetrics and gynecology at Jefferson Medical School 
since 1950, will succeed Allan C, Barnes, who resigned 
in 1953. Acting chairman since that time has been 
Z. J. R. Hollenbeck of the department. 


Jj..M. Dalla Valle, professor of chemical engineering 
at Georgia Institute of Technology, and B. C. Moore, 
department of mathematics at A. & M. College of 
Texas, have joined the technical service division of 
Humble Oil & Refining Co.’s Baytown, Texas, refinery 
for the summer, Dr. Dalla Valle was a Fulbright lee- 
turer at the universities of Milan and Nottingham last 
year. 


The Office of International Relations, National 
Academy of Sciences—National Research Council, has 
provided the following information concerning the 
travel plans of scientific visitors to the United States 
and Canada. 

Henry Barecroft, Sherrington School of Physiology, 
St. Thomas’s Hospital, London. Here from late No- 
vember to mid-December to attend the Fourth Confer- 
ence on Shock and Circulatory Homeostasis at Prince- 
ton, N.J. 

R. P. Bell, fellow of Balliol College, Oxford, and 
demonstrator in chemistry in the University of Oxford. 
Here 7 Sept. to 27 Oct. to attend a conference on reac- 
tion mechanism and an American Chemical Society 
symposium, and to visit Northwestern University. 

A. C. Hulme, Ditton Laboratory, Department of 
Scientific and Industrial Research, East Malling, Kent. 
Beginning in the fall, will be here 1 yr to earry out 
research on the metabolism of amino acids and proteins 
in fruit at Cornell University. 

W. J. Robinson, head of Fluid Mechanies Division 
of Mechanical Engineering Research Laboratory, 
DSIR, London. Here from 31 Aug. to about 25 Sept. 
to attend the International Electrotechnical Commis- 
sion committee meeting on hydraulic turbines in Phila- 
delphia. Various other visits in U.S. and Canada. 

Niko Tinbergen, department of zoology and com- 
parative anatomy, University Museum, Oxford Uni- 
versity. Here 22 Sept. to 10 Oct. to attend the First 
Conference on Group Processes in Ithaca, New York. 

N. Booth, general manager, research and develop- 
ment department, The British Oxygen Co. Ltd., Lon- 
don, coming in tue fall to discuss low temperature re- 
search, use of oxygen in metallurgical processes, and 
acetylene chemicals. 

R. S. Dadson, physies division, National Physical 
Laboratory, DSIR, London. Here 2 Sept. to about 15 
Oct. as a delegate to the International Electrotechnical 
Commission. Various other visits. 

A. Fitton, P.S.0., Fuel Research Station, DSIR, 
London. Here in August and in the fall to attend a 
conference on “Vehicle combustion products and other 
emissions” at Pasadena, Calif. 
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J. A. Hall, physies division, National Physical Labo- 
ratory, DSIR, London. Here 15 Oct. to 6 Nov. to at- 
tend the “Third symposium on temperature” in Wash- 
ington, D.C. 

Sarangapani Parthasarathy, New Delhi, India., head 
of the division of sound, National Physical Laboratory, 
New Delhi. Will come sometime in 1954 for 90 days. 
Schedule to be arranged by the American Council on 
Education. 


Meetings 


A program of 23 papers has been arranged for the 
symposium, “Problems relating to the physical adsorp- 
tion of gases and solids,” to be sponsored by the physi- 
eal chemistry division of the Chemical Institute of 
Canada at the Royal Military College, Kingston, Ont., 
10-11 Sept. Erie Rideal of King’s College, London, 
will be a guest. Speakers from industrial, university, 
and government research organizations in the United 
States and Canada will attend. For details write W. 
G. Schneider, Division of Pure Chemistry, National 
Research Council, Ottawa, Ont. 


The Institute of Radio Engineers’ Professional Group 
on Industrial Electronics and the Pittsburgh Section 
of IRE are cosponsoring a symposium to be held in 
the Mellon Institute, Pittsburgh, 29-30 Sept. It is de- 
signed to be of interest to those in industry who are 
finding that electronics is playing an increasing role 
in their field. The four sections deal with gauging and 
process control, applications of light, high-power elec- 
tronics, and automation and control. For registration 
information write to J. B. Woodford, Jr., Carnegie 
Institute of Technology, Pittsburgh 13. 


The fall assembly meeting of the Radio Technical 
Commission for Aeronautics will be held at the Willard 
Hotel in Washington, D.C., 30 Sept. to 1 Oct. The 
first day of the meeting will be devoted to a review 
of RTCA activities. On the second day a study will 
be made of the current status of the “Common sys- 
tem” of air navigation, communication, and traffic 
control. The functions and work of various Govern- 
ment agencies in the development and implementation 
of the system will be explored in detail. 


The International Committee on Monuments, set up 
by UNESCO in 1950 to advise on the conservation, 
protection, and restoration of monuments, artistic and 
historical sites, and archeological excavations, has 
prepared recommendations with regard to interna- 
tional regulations for archeological excavations. The 
object of such measures is to secure every possible 
access by archeologists of all countries to archeolog- 
ical sites and insure international cooperation in this 
field. These recommendations will be submitted for 
approval to the General Conference of UNESCO in 
Montevideo, Uruguay, 12 Nov.—11 Dee. 


Six symposiums of technical papers and two diseus- 
sion programs have been scheduled for the 14-15 Oct. 
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meeting in Dallas of South Central Region, National 
Association of Corrosion Engineers. Papers will be pre- 
sented on cathodie protection, protective coatings, in- 
hibitors, processing plant corrosion problems, pipe- 
line corrosion, and oil and gas production. R. C. 
Buchan, Humble Oil and Refining Co., Houston, is 
technical program chairman and Sam Hodgdon, Metal 
Goods Corp., Dallas, is general chairman. 


An international meeting on Technique of Ships and 
Navigation will take place from 26 Sept. to 1 Oct. in 
Naples. The five sections will deal with “Naval archi- 
tecture,” “Ship construction,” “Internal combustion 
engines and steam propelling apparatus,” “Electric 
plants and equipment,” and “Sea and air navigation.” 
Applications may be obtained from Segreteria Mostra 
d’Oltremare, Naples, Campi Flegrei, before Aug. 15. 


Education 


Physicians, nurses, and medical students partici- 
pated in the 4th course in tropical public health held in 
Mexico under the supervision of Harold Mozar, Di- 
rector of the School of Tropical and Preventive Medi- 
cine of the College of Medical Evangelists. The pur- 
pose of this 3-wk course is to give insight into living 
conditions and medical practice in the tropics and 
an understanding of socio-economic implications of 
health and disease in an underdeveloped area. In ad- 
dition to supervised visits to hospitals, clinies, and 
villages for clinical demonstrations, environmental 
sanitation was studied under actual field conditions. 


More than $1 million in contributions by American 
physicians during 1953 have been turned over to the 
National Fund for Medical Education to ease the 
financial plight of the nation’s medical schools. E. L. 
Turner, Chicago, secretary-treasurer of the American 
Medical Education Foundation, said “the contribu- 
tions sent in by doctors throughout the nation is an 
example of outstanding service in aiding humanity 
through medicine.” 


Lewis F. Hatch of the University of Texas is direct- 
ing an industrial short course on petrochemicals 2 to 14 
Aug. in Bartlesville, Okla. Dr. Hatch will present 
latest information on basic chemical reactions in- 
volved when petroleum raw materials are used in the 
manufacture of chemical products. Phillips Petroleum 
Co. is sponsoring the short course. 


The first of four 5-day courses to be given by the 
Army Medical Service during the present fiscal year 
on “The medical care of atomic casualties” will begin 
24 Aug. at the Army Medical Service Graduate 
School, Walter Reed Army Medical Center, Wash- 
ington, D.C. The other three courses will be given 
25-30 Oct., 10-15 Jan., and 7-12 Mar. 

The courses are open to active duty professional 
officers of the component corps of the Army Medical 
Service and to medical service professional personnel 
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of the Air Foree, Navy, Public Health Service, Vet- 
erans Administration, and Civil Defense. Army Med- 
ieal Service personnel should apply to the Office of 
the Surgeon General, Attention: Personnel Division, 
Career Management Branch. All others should direct 
their applications through their proper command or 
administrative channels. 


A chair in mechanical engineering has been estab- 
lished at Stevens Institute of Technology in the name of 
George Meade Bond, whose development of accurate 
standards of measurement has been credited with 
making modern mass production methods possible. 
The chair is endowed under a bequest of more than 
$300,000 from the late Mrs. Ella Kittredge Gilson 
of Hartford, Conn. 


A series of 80 new workshop designs of laboratory 
apparatus for schools was published in July by 
UNESCO. They are precise engineering drawings for 
use in the manufacture of the essential apparatus and 
instruments for the teaching of physics, chemistry, 
and biology in schools and universities. They also will 
be useful in the shops of the many small-production 
industries that are now being set up in under-devel- 
oped countries. The drawings contain no words, but 
each is accompanied by a separate sheet bearing exact 
specifications for the purchase of materials, and de- 
tailed instructions. Suggestions for its use are given 
in English and French with space for translation into 
any language. They are available through UNESCO 
publication distributors in the member states. 


Grants, Fellowships, and Awards 


Applications for awards available 1 July 1955 will 
be received by the Life Insurance Medical Research 
Fund as follows: (i) Postdoctoral research fellowships, 
until 29 Oct., 1954; preference is given to those who 
wish to work on cardiovascular function and disease 
or related fundamental problems; minimum stipend 
$3500, with allowances for dependents and necessary 
travel. (ii) Grants to institutions in aid of research 
on cardiovascular problems, wntil 15 Nov. 1954; sup- 
port is available for physiological, biochemical, and 
other basic work broadly related to cardiovascular 
problems as well as for clinical research in this field. 
Application forms may be obtained from the Scien- 
tifie Director, Life Insurance Medical Research Fund, 
345 East 46 St., New York 17. 


A Presidential Citation was awarded in July to the 
University of California’s Los Alamos Scientific Labo- 
ratory for its outstanding achievements in the research 
and development of the nation’s nuclear and thermo- 
nuclear weapons. The citation was presented for 
President Eisenhower by Lewis L. Strauss, chairman 
of the Atomie Energy Commission, to Norris E. Brad- 
bury, director of the laboratory, and members of its 
technical board. 
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The National Jewish Hospital at Denver has 
nounced the creation of two research fellowships: 
Walter P. Harris fellowship in clinical research and 
the A. T. Hirsh fellowship in eardio-pulmonary physi- 
ology. The former, for studies in the field of tubereu- 
losis and chest diseases, will have a tenure of 2-3 yr 
and provides a yearly stipend not to exceed $7500. 
The latter is a $6000, 1-yr fellowship. Address appli- 
cations to Gardner Middlebrook, Director of Research 
and Laboratories, National Jewish Hospital, Denver. 


The National Science Foundation has announced 176 
grants totaling about $1,120,000 for the support of 
basic research in the natural sciences, studies and con- 
ferences on science, scientific information exchange, 
scientific manpower, education in the sciences, and 
travel of American scientists to international scientific 
meetings. This is the fourth and final group of awards 
to be made during fiscal year 1954 by the Foundation 
for the support of basic research and related matters. 


University of Chicago. G. van Biesbroeck, Yerkes Observa- 
tory. Astrometric observations, 1 yr, $4400. 

University of Illinois. G. C. MeVittie, astronomy. Classical 
and relativistic gas dynamics by the method of Einstein’s 
equations, 2 yr, $11,400. 

Indiana University. F. K. Edmondson, astronomy. Observa- 
tions of asteroids, 1 yr, $5000. 

Ohio State University. A. Slettebak, physics and astron- 
omy. Line broadening in early-type supergiant stars, 1 yr, 
$2700. 

University of Virginia. A. N. Vyssotsky, astronomy. Spectra 
of faint stars, 1 yr, $3500. 

University of California. T. L. Allen, chemistry. Dissocia- 
tion equilibriums of metallic halides at high temperatrues, 
3 yr, $9000. 

University of Southern California. W. K. Wilmarth, chem- 
istry. Aromatic free radicals, 2 yr, $6300. 

Monmouth College. G. W. Thiessen, chemistry. Benzenoid 
inhibition of the Kolbe electrolysis, 1 yr, $5000. 

Mount Holyoke College. L. W. Pickett, chemistry. Vacuum 
ultraviolet spectra of selected organic compounds, 2 yr, 
$11,000. 

University of Mississippi. W. L. Nobles, School of Phar- 
macy. Studies involving the Mannich reaction, 2 yr, $4100. 

Reed College. A. F. Scott, chemistry. Chemical determina- 
tion of atomic weights, 2 yr, $8000. 

Tufts College. C. E. Messer, chemistry. Solid solution for- 
mation and solid-liquid phase equilibriums in systems of 
aromatic ring compounds, 1 yr, $5000. 

University of Washington. W. M. Schubert, chemistry. 
Aromatic electrophilic substitution by hydrogen, 3 yr, $6500. 

Atlanta University. M. L. Reddick, biology. Pattern of 
outgrowth of cells from chick medulla grown in vitro, 2 yr, 
$4600. 

University of Colorado. H. Herrmann, pediatrics, School of 
Medicine. Embryonic development and maturation of muscle 
tissue, 1 yr, $7500. | 

Grinnell College. G. Mendoza, biology. Yolk nucleus of the 
teleost ova, 1 yr, $500. 

Rice Institute. R. V. Talmadge, biology. Hormonal basis 
for implantation of blastocyst in armadillo, 2 yr, $13,000. 

St. Ambrose College. W. F. Lynch, biology. Factors induc- 
ing metamorphosis in Bugula, 1 yr, $450. 

University of Washington. W. S. Hsu, zoology. Bdelloid 
cytology, 2 yr, $3200. 

University of Alaska. C. T. Elvey, Geophysical Institute. 
Ionospheric research using both radio waves of extra terres- 
trial origin and from controlled transmitters, 2 yr, $20,000. 

University of California. C. A. Nelson, geology. Cambrian 
strata of the Inyo Mountains, Calif., 3 yr, $8600. 

Paleontological Research Institution. J. D. MeLean, Jr. 
Foraminifera of the Yorktown formation, 1 yr, $5200. 

Pennsylvania State University. M. L. Keith, earth sciences. 
Fractionation of stable isotopes in geologic processes, 2 yr, 
$15,100. 

Pennsylvania State University. O. F. Tuttle, earth sciences. 
Stability relations of silicate-carbonates at elevated tempera- 
tures and pressures, 1 yr, $5500. 
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Wayne University. W. H. Parsons, geology. Problems of 
igneous geology in the Beartooth Mountain area, Wyoming- 
Montana, 1 yr, $3700. 

University of Arizona. T. L. Martin, Jr., and C. R. Hausen- 
bauer, electrical engineering. Thermionic ion generation in 
contaminated air and other gases, 2 yr, $10,000. 

University of Delaware. A. B. Metzner, chemical engineer- 
ing. Engineering reaction kinetics of ethylene oxide hydra- 
tion, 18 mo, $9000. 

University of Detroit. R. H. MeCormack, chemical engi- 
neering. Solubility of hydrogen chloride and ammonia in 
water and organic solvents, 18 mo, $2300. 

Mississippi State College. D. M. McCain, civil engineering. 
Stress-strain relations in plain concrete under simulated 
beam action, 1 yr, $5500. 

Oregon State College. J. G. Knudsen, chemical engineering. 
Heat transfer coefficients in baffled tubular heat exchanges, 
2 yr, $7200. 

University of Pennsylvania. F. F. Hagerty, chemical en- 
gineering. Fixed bed problem with a nonlinear equilibrium 
relationship, 1 yr, $5000. 

Rensselaer Polytechnic Institute. J. O. Hougen, chemical 
engineering. Reduction of metallic oxides with hydrogen, 1 
yr, $4300. 

University of Wisconsin. J. A. Duffie, Engineering Experi- 
ment Station. Solar energy research, 3 yr, $13,000. 

Emory University. F. H. Bormann, biology. Ecology of 
southern pine, 2 yr, $4200. 

University of Miami. H. B. Moore, Marine Laboratory. Re- 
actions of the copepods of the Florida current, 2 yr, $11,600. 

Stanford University. D. P. Abbott and R. L. Bolin, Hopkins 
Marine Station. Populations of marine organisms, 1 yr, $7100. 

University of Detroit. P. F. Forsthoefel, zoology. Develop- 
mental genetics of luxoid, a new skeletal variation in the 
house mouse, 2 yr, $7900. 

Radford College. V. L. House, biology. Genetic control of 
venation in Drosophila, 2 yr, $7500. 

Smith College. A. F. Blakeslee, Genetics Experiment Sta- 
tion. Evolution and life processes in plants, 2 yr, $14,000. 

Alabama Polytechnie Institute. H. Wang. Subgroups of 
complex lie groups and groups of holomorphic homeomor- 
phisms, 1 yr, $8900. 

Columbia University. E. R. Lorch, mathematics. Volume in 
Hilbert space, 1 yr, $5700. 

Institute for Advanced Study. S. Chern, mathematics. 
Pseudo groups with emphasis on complex and sympletic 
manifolds, 1 yr, $3450. 

University of Michigan. W. Kaplan, mathematics. Problems 
in the theory of functions of a complex variable, 6 mo, $1600. 

Ohio State University. M. Hall, Jr., mathematics. Combina- 
torial problems, 18 mo, $10,400. 

Pennsylvania State University. H. B. Curry, mathematics. 
Combinatory logic, 1 yr, $9400. 

University of California. G. Mackinney, food technology. 
Carotenoid biosynthesis, 2 yr, $16,000. 

Johns Hopkins University. W. L. Hughes, McCollum Pratt 
Institute. Nature of the heme-globin linkage, 3 yr, $18,000. 

University of Michigan. A. G. Norman, botany. Interrela- 
tionships between plant cell wall polysaccharides, 2 yr, 
$16,000. 

University of Nebraska. J. N. Pazur, Agricultural Experi- 
ment Station. Enzymatic synthesis of glucosyl carbohydrates, 
2 yr, $10,500. 

Woods Hole Oceanographic Institution. 
Significance of chlorophyll C, 2 yr, $8000. 

Bowdoin College. M. A. Jeppesen, physics. Optical studies 
of surface and body properties of crystalline and amorphous 
solids, 2 yr, $14,100. 

Rensselaer Polytechnic Institute. P. J. Bray, physics. 
Molecular and crystalline structure by a nuclear resonance 
absorption technique, 2 yr, $17,200. 

University of Virginia. J. W. Beams, physics. Ultracentri- 
fuge research on molecular weights, 2 yr, $9800. 

Wisconsin Alumni Research Foundation. R. Rollefson, 
physics. High-energy accelerators, 3 mo, $31,500. 

Boston University. J. M. Harrison, psychology. Relation 
between the hippocampus and sensory hyperasthesia, 2 yr, 
$9400. 

University of Southern California. W. W. Grings, psychol- 
ogy. Stimulus patterning in learning, 3 yr, $9400. 

Florida State University. W. N. Kellogg, Oceanographic 
Institute. Echolocation in the dolphin, 1 yr, $7000. 

George Washington University. B. H. Fox, psychology. 
Vision, 1 yr, $5900. 

Johns Hopkins University. E. F. MacNichol, Jr., biophysics. 
Visual research, 3 yr, $9800. 

Northwestern University. A. L. Diamond, psychology. Psy- 
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cho-physiology of vision: simultaneous brightness contrast, 
2 yr, $9000 

University of Utah. P. B. Porter, psychology. Psychologi- 
eal effects of antimetabolites, 2 yr, $10,000. 

Rutgers University. D. S. Lehrman, psychology. Physiologi- 
eal basis of incubation behavior in the ring dove, 2 yr, $9500. 

University of Wisconsin. W. J. Brogden, psychology. Verbal 
factors in the learning of motor skill, 3 yr, $15,100. 

University of Wisconsin. K. U. Smith, psychology. Role of 
perception in patterned motion, 2 yr, $7800. 

Yale University. F. A. Logan, psychology. Conditions of 
reinforcement, 1 yr, $5200. 

Yale University. K. C. Montgomery, psychology. Explora- 
tory and fear behavior in lower animals, 2 yr, $11,400. 

Columbia University. A. Gorbman, zoology. Comparative 
physiology of thyroidal function, 2 yr, $1,3300. 

Emory University. F. W. Fales, biochemistry. Alkali-in- 
soluble reserve carbohydrate of yeast cells, 2 yr, $9100. 

Indiana University. W. J. van Wagtendonk, zoology. Role 
of steroids in the metabolism of Paramecium aurelia, 2 yr, 
$14,000. 

Jefferson Medical College. B. W. Koft, bacteriology. Growth 
factor to replace P-aminobenzoic and folic acids, 2 yr, $5100. 

Kaiser Foundation. E. C. Dougherty, internal medicine. 
Nutrition of free-living nematodes, 2 yr, $13,400. 

Massachusetts General Hospital. A. Leaf, medicine. Mode 
of action of the antidiuretic hormone, 1 yr, $1000. 

Princeton University. W. P. Jacobs, biology. Internal fac- 
tors limiting differentiation of plant cells, 3 yr, $15,400. 

St. John’s University. D. M. Lilly, biology. Nutritional 
factors in growth of carnivorous protozoa, 2 yr, $7600. 

University of Tennessee. D. F. Holtman, bacteriology. Role 
of amino acids in the host-parasite relationship, 2 yr, $8300. 

Wabash College, W. H. Johnson, biology. Nutritive require- 
ments of Paramecium multimicronucleatum, 2 yr, $3000. 

Yale University. G. E. Pickford, Bingham Oceanographic 
Laboratory. Pituitary hormones of fish, 3 yr, $14,400. 

F. Harper, Mt. Holly, N.J. Flora and fauna of the central 
“Labrador peninsula, 2 yr, $10,300. 

University of Florida. J. C. Dickinson, Jr., biology. Biologi- 
eal survey of Flint—Chattahoochee—Appalachicola drainage 
basins, 3 yr, $5200. 

University of Idaho. H. A. Imshaug, biological sciences. 
Alpine lichens of western America, 2 yr, $3500. 

University of Minnesota. J. W. Hall, botany. Coal ball 
floras, 2 yr, $2600. 

College of New Rochelle. M. D. Rogick, biology. Bryozoa 
of the Antarctic, 2 yr, $3900. 

State University of New York. J. L. Lowe, College of For- 
estry. Polyporaceae of North America, 1 yr, $1200. 

Roosevelt College. C. H. Seevers, biology. Systematics and 
evolution of Staphylinidae, 3 yr, $8400. 

Tulane University. G. H. Penn, zoology. Speciation in 
crawfish, 2 yr, $5200. 

State College of Washington. G. W. Fischer, plant pathol- 
ogy. Revision of the genus Tilletia, 2 yr, $6500. 

University of Wisconsin. E. V. Morse, veterinary science, 
and E. McCoy, bacteriology. Speciation of animal pathogens 
of the genus Vibrio, 2 yr, $9550. 

Yale University. S. D. Ripley, Peabody Museum of Natural 
History. Speciation in bird fauna of the eastern Moluccan 
Islands, 1 yr, $1700. 

University of Chicago. R. J. Braidwood, anthropology. Hu- 
man population studies in the fertile crescent, 3 yr, $23,500. 

Harvard University. P. Doty, chemistry. Physicochemical 
properties and characterization of polymer molecules, 3 yr, 
$16,000. 

University of Illinois. L. M. Black, botany. Isolation and 
characterization of plant viruses, 3 yr, $5500. 

Washington University. Summer research by medical stu- 
dents, 3 yr, $6900. 


Attendance at international meetings 


Eleventh General Assembly of International Scientific 
Radio Union and International Congress of Mathematicians. 
W. Magnus, Institute of Mathematical Sciences, New York, 
N.Y., $500. 

“Eleventh General Assembly of International Scientific 
Radio Union. M. G. Morgan, Thayer School of Engineering, 
Dartmouth College, $200. 

International Congress of Mathematicians. G. 8. S. Lud- 
ford, mathematics and Institute for Fluid Dynamics, Uni- 
versity of Maryland; E. Hewitt, mathematics, University of 
Washington, $1000. 

International Congress for Philosophy of Science. H. Feigl, 
Minnesota Center for Philosophy of Science, University of 
Minnesota ; H. Margenau, physics, Yale University, $1200. 
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International Symposium on Infrared. 8. 8S. Ballard, Santa 
Monica, Calif., $700. 

Eighth General Assembly of International Union of Pure 
and Applied Physics. K. K. Darrow, Bell Telephone Labora- 
tories, $600. 

Tenth General Assembly of International Union of Geod- 
esy and Geophysics. J. Bjerknes, meteorology, University of 
California ; H. F. Blaney, Soil Conservation Service, USDA: 
R. R. Heinrich, geophysics and geophysical engineering, St. 
Louis University; W. D. Lambert, Canaan, Conn.; M. O. 
Schmidt, civil engineering, Cniversity of Illinois; W. E. 
Smith, American Geophysical Union of the National Research 
Council; H. G. Wilm, College of Forestry, State University 
of New York, $5100. 

Third International Gerontological Congress. J. E. Birren, 
National Institutes of Health; A. J. Carlson, physiology, 
University of Chicago; O. J. Kaplan, psychology, San Diego 
State College; A. H. Norris, Baltimore City Hospital, $1940. 

Eighth International Congress of Botany, International 
Union of Biological Sciences. E. Ball, botany, North Carolina 
State College; R. M. Blouch, botany and plant physiology. 
Colorado A. and M. College; J. E. Canright, botany, Indiana 
University; E. C. Cantino, botany, University of Pennsyl 
vania; L. C. Cochran, USDA, University of California; A. 
L. Cohen, biology, Oglethorpe University; H. B. Creighton, 
botany, Wellesley College; A. R. Cross, geology, West Vir- 
ginia University ; J. D. Dwyer, biology, St. Louis University ; 
J. E. Gunekel, botany, Rutgers University ; J. H. M. Hender- 
son, biology, Tuskegee Institute; A. S. Holt, botany, Univer- 
sity of Illinois; V. H. Jones, University Museum, University 
of Michigan; P. J. Kramer, botany, Duke University; S. L. 
Meyer, botany, Florida State University ; L. S. Olive, botany, 
Columbia University; E. A. Phillips, botany, Pomona Col- 
lege ; P. C. Silva, botany, University of Illinois; R. H. Thomp- 
son, botany, University of Kansas; R. M. Tryon, Jr., Her- 
barium, Missouri Botanical Garden, $8965. 

International Astronomical Conference. D. Brouwer, Yale 
University Observatory; J. J. Nassau, Warner-Swasey Ob- 
servatory, $1800. 

Eighth Congress of International Society for Cell Biology. 
J. J. Biesele, Sloan-Kettering Institute for Cancer Research ; 
J. D. Ebert, zoology, Indiana University ; C. Grobstein, Na- 
tional Cancer Institute; M. R. Murray, Columbia University ; 
I. I. Oster, Institute of Animal Genetics, Edinburgh ; 
C. M. Pomerat, University of Texas; H. Ris, zoology, Uni- 
versity of Wisconsin; A. M. Schechtman, zoology, University 
of California, $3500. 

Eleventh International Ornithological Congress. R. W. 
Storer, University of Michigan ; C. Vaurie, American Museum 
of Natural History ; C. G. Sibley, dept. of conservation, Cor- 
nell University ; G. H. Lowery, Jr., zoology, Louisiana State 
University, $1600. 

Third Meeting of Joint Commission of Spectroscopy of the 
International Council of Scientific Unions. R. 8. Mulliken, 
physics, University of Chicago, $500. 

Conference on Experimental and Theoretical Nuclear 
Physics. M. Gell-Mann, Institute for Nuclear Studies, Uni- 
versity of Chicago; A. C. Helmholz, physics, University of 
California ; C. Wu, physics, Columbia University, $1500. 


Conferences in support of acience 

University of California. Anomalous magnetization of 
rocks, $7400. 

Columbia University. Crust of the earth, $6000. 

Cornell University. Fundamental problems of perception, 
$4500. 

Harvard University. Problems in comparative behavior, 
$6300, 

University of Kansas. Genetic, psychological, and hormonal 
factors in the regulation of patterns of sexual behavior in 
mammals, $5000. 

Massachusetts Institute of Technology. Problems in hu- 
man communication and control, $5200 ; mathematical tables, 
$4700. 

National Academy of Sciences. Radiation biochemistry, 
$3100. 

Society for Study of Development and Growth. Thirteenth 
Symposium on Development and Growth, $1500. 


Education in the aciences 

City College, New York. Preliminary survey of the teaching 
of biochemistry, $500. 

National Academy of Sciences. Committee on Educational 
Policies in the Division of Biology and Agriculture of the 
National Research Council, $1725. 

National Association of Biology Teachers. Southeast Con- 
ference on Training in Biology, $15,000. 
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Northwestern University. Training of laboratory assistants 
in physics, $2200. 


Studies in science 

Battelle Memorial Institute. Study of research activities 
of trade associations, cooperative industrial research organi- 
zations, and industry-supported research activities of profes- 
sional societies and associations, $42,331. 

Roger Williams Technical and Economic Services, Inc. 
Pilot study of industry—government relationships in research 
by survey of present status of basic and applied research 
bearing on industrial fermentation processes, $15,000. 

Syracuse University. Survey of past history and present 
status of research activities of independent and quasi-inde- 
pendent nonprofit research institutes and of commercial 
laboratories, $32,000. 


Scientific information exchange 


American Institute of Physics. Study of a comprehensive 
Russian-English translating service in the fields of physics, 
$3300. 

University of California. Preparation of a punched card 
file of double star measures, $15,500. 

University of Hawaii. Exchange of biological research 
information at the Hawaii Marine Laboratory, $6000. 

Library of Congress. Compilation of lists of current bio- 
logical periodicals, $8800. 3 

Marine Biological Laboratory, Woods Hole, Mass. Partici- 
pation in the exchange of scientific information at the labo- 
ratory, $1800. 

National Academy of Sciences. Preparation of a monograph 
on the training of scientists and engineers in Russia, $1900. 

Documentation, Inc. Semimechanized system for indexing 
and retrieving scientific information, $8000. 

Wayne University. Support of Human Biology, $3250. 


Scientific manpower 


American Chemical Society. Register of scientific and tech- 
nical personnel in the field of chemistry, $69,000. 

Engineers Joint Council. Register of scientific and tech- 
nical personnel in engineering, $25,000. 

National Academy of Sciences. Register of scientific and 
technical personnel in the earth sciences, $5500. 

University of Minnesota. Loss of talent through educa- 
tional drop-out at high school graduation: a follow-up study 
of talented high school graduates who did not attend college, 
$8250. 


Miscellaneous 


Applications for active duty in the Army Dental 
Corps are being invited for the first time since Septem- 
ber of last year from holders of reserve commissions 
as well as dentists having no military affiliation, re- 
gardless of priority classification. If recruitment is 
successful, it may postpone indefinitely a further 
Army draft call. 


The East Bay Chapter of the American Institute of 
Architects, Oakland, Calif., in connection with the 
Alameda County Heart Association, is engaged in a 
research program to improve the environment of the 
cardiac at home and at work. Anyone who has informa- 
tion, purely practical as well as technical, that might 
be of help in the study should write to J. H. Ostwald, 
Director of Research, Alameda County Heart Asso- 
ciation, 121 E. Eleventh St., Oakland 12. 


The following chemicals are wanted by the Registry 
of Rare Chemicals, Armour Research Foundation of 
Illinois Institute of Technology, 35 W. 33 St., Chicago 
16: zine hydride; titanium trifluoride; sodium tel- 
luride; phosphonium iodide; molybdenum carbonyl; 
3-methyl-1,6-hexandiol; dimethylmaleic anhydride; 
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6,7-dihydroxycoumaran; ethyl alpha-methylacetoace- 
tate; omega-chloro-2,3,4-trihydroxyacetophenone; 2,4- 
dichlorophenylsulfoneacetic acid; gentisie aldehyde; 
3-methyl-2-naphthoie acid; 1,2,4,5-tetrahydroxyben- 
zene; 6-hydroxynicotinamide; melibionie acid; crea- 
tininease; tigonin; sedo-heptulose; carbonic anhy- 
drase. 


An atlas dealing with the climate of Canada has 
just been released jointly by the Meteoreclogical Divi- 
sion, Federal Department of Transport, and the Divi- 
sion of Building Research, National Research Council 
of Canada. Included are 84 maps of Canada, each of 
which provides information about an important as- 
pect of the weather elements. The atlas also contains 
diagrams called hythergraphs, which show the average 
climate through the year for many locations, includ- 
ing London, Paris, and Washington, D.C. The atlas 
may be obtained for $2 from the National Research 
Council, Ottawa 2. 


The U.S. Civil Service Commision announces an 
examination for the filling of patent adviser positions 
in radio and electronics in the Signal Corps Center and 
Fort Monmouth, N.J. Applications will be accepted 
until further notice and must be filed with the Board 
of Civil Service Examiners, Headquarters, Signal 
Corps Center and Fort Monmouth, N.J. 


Effective immediately, all publications intended for 
review in Philosophy of Science, a quarterly pub- 
lished by the Philosophy of Science Association, should 
be sent to the book review editor, J. Sayer Minas, Dept. 
of Philosophy, The Ohio State University, Columbus 
10. 


The Proceedings of the University Research Reac- 
tor Conference, held at Oak Ridge last February, is 
available for $1.35 from the Office of Technical Serv- 
ices, Department of Commerce, Washington 25, D.C. 


The Fels Planetarium of Franklin Institute will 
again take visitors on a round trip to Saturn. Visual 
and audio techniques are employed to create the illu- 
sion of travel. This presentation will run during 
August and through 12 Sept. at 3 every afternoon 
except Monday, with extra shows on weekends. Eve- 
ning demonstrations are at 8:30 Wednesday, Friday, 
and Saturday. 


First issue of Scienza Nuova, an international 
quarterly of reviews and abstracts of studies in the 
psychosociological and humanistic sciences has ap- 
peared. It is published by the Lincombe Lodge Re- 
search Library, Boars Hill, Oxford. ° 


Lange, Maxwell & Springer Ltd., English book- 
sellers, have started a project to translate Soviet 
scientific, technical, and medical books into English. 
The first list of titles includes books on astronomy, 
chemistry, mathematics, medicine, meteorology, phys- 
ies, and physiology. 
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Book Reviews 


Soft Magnetic Materials for Telecommunications. 
C. E. Richards and A. C. Lynch, Eds. Interscience, 
New York; Pergamon, London, 1953. 346 pp. 
Illus. + plates. $9. 


This book is a collection of 35 papers presented at 
a 3-day conference at the Post Office Engineering Re- 
search Station at Dollis Hill, London, in Apr. 1952. 
The contributors are from England and the Continent, 
about an equal number from universities, government, 
and industrial research laboratories. The papers vary 
widely in scope and are devoted te theoretical diseus- 
sions of the basic processes of magnetization, investi- 
gations to explain observed magnetic phenomena, and 
descriptions of new commercial materials and proc- 
esses. The papers do not go so far as to discuss in 
any detail the atomic structure or atomic moments of 
magnetic substances. 

The conference was organized by the editors of the 
book, who are to be congratulated on their initiative 
and on the successful completion of their plan. One 
recalls the symposia on magnetism held in England 
by the Institution of Electrical Engineers in Nov. 
1949 and by the Physical Society many years earlier, 
in 1930. It is gratifying to note two points in this 
connection: the interval between the two last sym- 
posia is only about 2 years; the collaboration between 
universities, industrial laboratories, and government 
research institutions appears to be excellent. In 1945 
Sir Lawrence Bragg stated in a lecture in Manchester : 


Perhaps it is right to ask whether this whole field of 
magnetic materials is not one where pure and applied 
science should collaborate to put our country in a 
stronger position than it is at present. ...I see a 
field where there may be a fine collaboration between 
our university laboratories and the industries which 
need these materials for various purposes. 


The kind of conference reported in the present book is 
good evidence of cooperation and progress. 

Two of the newest fields in ferromagnetism are 
ferrites and high-frequency effects. In this sympo- 
sium there are five papers on the former subject and 
some discussion of the latter. In the last few years 
conferences on magnetism held in France and in 
America devoted larger numbers of their papers to 
these subjects. It is somewhat surprising to find a 
limited consideration of them at the conference on 
telecommunication materials. 

The list of authors includes many names well known 
in the field of ferromagnetism. The principal subjects 
may be designated briefly as impurities, fine particles 
and powders, losses, lag, resonance and frequency 
effects, and magnetostriction. Materials that are dis- 
cussed include grain-oriented silicon-iron, high per- 
meability iron-nickel alloys, iron-nickel and carbonyl- 
iron powders, oriented materials with rectangular 
loops, and ferrites (resonance, pulse response, signal 
distortion, magnetostriction). 
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This book should be read, at least in part, by every- 
one seriously interested in the properties of ferro- 
magnetic materials and in the nature of the phenom- 
ena that they exhibit. 

R. M. Bozorta 
Bell Telephone Laboratories, Murray Hill, New Jersey 


The Biochemistry of the Nucleic Acids. J. N. David- 
son. Wiley, New York and Methuen, London, ed. 2, 
1953. viii + 200 pp. Illus. +plates. $2.25. 


A remarkable amount of information about nucleic 
acids has been incorporated into this small volume, 
which is a revision and extension of the first edition 
(1950). The author has maintained his high standards 
of accuracy, clarity, and wisdom of selection. The 
rapid advances in our knowledge of the chemistry and 
biochemistry of nucleic acids during the past few 
years made it highly desirable that this useful volume 
be brought up to date. 

The most extensive changes have been made in the 
chapter dealing with chromatographic techniques ap- 
plied to nucleotide chemistry, and in the chapters 
dealing with the structure and properties of the poly- 
nucleotides and the mechanism of nucleic acid bio- 
synthesis. Major changes have been made in the chap- 
ter on the cell nucleus. 

In addition to a brief history of the early develop- 
ments in nucleic-acid chemistry, the book contains 
chapters on the hydrolysis products ef nucleic acids 
and their isolation by chromatographie procedures, 
the structure and properties of the polynucleotides, 
and nucleases and related enzymes. Techniques for 
studying nucleic acids in situ by means of ultraviolet 
light and by histochemical methods are discussed. The 
section on chemical methods for estimating nucleic 
acids has been brought up to date. These are followed 
by chapters on the cell nucleus and on the metabolism 
and the biosynthesis of the nucleic acids, including 
the most recent work using tracer techniques. The 
book concludes with a chapter on the biological ae- 
tivity of nucleic acid and a chapter on the nucleic 
acids in microorganisms. The only change from the 
first edition in the arrangement of material is that 
the bibliographic references now appear at the end 
of each chapter instead of gathered together at the 
end of the book. A total of 646 citations appear. 

This book will undoubtedly be useful to workers in 
the nueleic-acid and nucleoprotein field, and it can be 
recommended to biochemists who are specializing in 
other fields, but who must also remain abreast of de- 
velopments in the nucleic-acid fields. It will also be 
of great value to teachers of biochemistry and to 
biologists who wish to become familiar with the chem- 
istry of the nucleic acids. 

Joun R. Torrer 
Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 
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Introduction to the Theory of Finite Groups. 
Walter Ledermann. Interscience, New York, and 
Oliver and Boyd, Edinburgh—London, rev. ed., 1953. 
160 pp. $1.55. 


Group theory has been assuming a role of ever- 
increasing importance in mathematics. Twentieth- 
century physics has found group theory to be the ap- 
propriate vehicle for the formulation of quantum 
mechanics. Similar rumblings are beginning to be 
heard in other scientific disciplines. The need for an 
introductory textbook on the subject in English is 
thus indisputable. This modest volume (whose first 
edition was published in 1949) makes available a sys- 
tematic detailed discussion, with many examples to 
illuminate the theory. After mastering its contents, a 
reader will find it possible to attack with confidence 
the advanced treatises by Zassenhaus and Kurosh (the 
English translation of the latter is expected soon). 

Three technical points might be mentioned where 
alternative expositions are possible: the use of double 
cosets in proving the Sylow theorems; the proof of the 
Jordan-Holder theorem in a style not susceptible of 
generalization to infinite groups; and the proof of the 
basis theorem for abelian groups by factoring out a 
cyclic summand of maximal order. I am enthusiastic 
about the third but prefer an alternative route in the 
first two cases. 

This book is a worthy member of the series of Uni- 
versity Mathematical Textbooks, and the attractive 
format is admirable. 

I. KaPLANSKY 
Department of Mathematics, University of Chicago 


Principles of Automatic Controls. Floyd B. Nixon. 
Prentice-Hall, New York, 1953. 409 pp. Illus. $9.35. 


This book is intended primarily as an undergraduate 
engineering textbook on automatic control systems. 
The emphasis is naturally on linear systems. The 
mathematical level is as elementary as possible, sub- 
ject to the constraint of introducing and applying 
Laplace transforms and the Nyquist stability criterion 
to problems of system design and analysis. The first 
11 chapters cover both these topies and their applica- 
tions in great detail, along with discussions of various 
types of error compensation and effects of noise and 
output disturbances. There are additional chapters on 
useful tools and techniques, such as numerical integra- 
tion methods, automatic computers, methods of tran- 
sient response analysis, and nonlinear systems. Six 
appendixes, mostly mathematical, include a very con- 
veniently organized one of Laplace transform pairs. 

The text exudes practicality, abounds in numerical 
examples, and includes many exercises at the end of 
each chapter. The arguments are generally easy to 
follow but require more of a “feel” for engineering 
than is likely to be given to an engineering undergrad- 
uate by first-year calculus, first-year physics, or even 
a first course in electric cireuits (the author assumes 
the first two and says the last would be helpful but 
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not essential). In my opinion, a student who has not 
studied alternating-current networks and learned to 
apply complex numbers with facility would find much 
of the discussion unmotivated and largely meaningless. 
The appendix on complex numbers seems pointless, 
for a reader ignorant of its contents could not learn 
enough from it to read the book intelligently. Expan- 
sion of Chapter 2 to include complex numbers and 
enough integration in the complex plane to enable the 
student to grasp the meaning of the Nyquist criterion 
(if not to follow the derivation in Appendix 6) seems 
desirable. On the whole, however, the textbook is suit- 
able for senior, and possibly junior, engineering stu- 
dents, if their course sequence is right, or for self- 
study. 

JEROME ROTHSTEIN 
Columbia University 


An Rh-Hr Syllabus. The types and their applica- 
tions. Alexander S. Wiener. Grune & Stratton, New 
York, 1954. 82 pp. Illus. $3.75. 


Rh-Hr Blood Types. Applications in clinical and 
legal medicine and anthropology. Alexander S. 
Wiener. Grune & Stratton, New York, 1954. 763 
pp. Illus. $11.50. 


These companion volumes have proved to be quite 
a disappointment. The preface of An Rh-Hr Syllabus 
states that its purpose is to present an up-to-date 
summary of the subject in a compact, easily under- 
standable form. Instead, one finds a summary of 
Wiener’s contributions to the subject, with his- per- 
sonal views and theories often presented as estab- 
lished facts. The existence of other viewpoints and 
theories, which happen to be widely held by compe- 
tent authorities, is either ignored or subjected to ridi- 
cule. Those familiar with this field are well aware of 
two major areas in which differences of opinion exist. 
The first concerns genetic theory, with Wiener advo- 
eating a single locus with eight allelic genes, while the 
theory of Fisher and Race postulates three closely 
linked loci with two or three alleles at each locus. Both 
theories explain the observed facts adequately, and 
both therefore merit careful consideration until such 
time as critical data may become available to permit 
a decision. The second area of difference is the exist- 
ence of two systems of nomenclature. Wiener desig- 
nates the Rh-Hr system, which he devised as the “in- 
ternational” system, but the international authority 
upon which this may be based is unknown to me. The 
CDE system suggested by Fisher and Race seems to 
have more currency in international usage. 

When a difference of opinion regarding scientific 
theories exists, a proponent of any theory has every 
right to present his views in a monograph. However, 
the disputed area should be clearly defined, and the 
observed facts and their interpretation should be dis- 
tinguished. This Wiener fails to do. The statement in 
the preface, “For readers not specializing in the field, 
it [the Syllabus] contains all the information they re- 
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quire,” is clearly misleading. When a party to a con- 
troversy abandons the scientific approach and turns 
to ridicule of those who do not agree with him, he ad- 
mits the scientific weakness of his position. Certainly 
the following quotation (p. 39), aimed at discrediting 
the Fisher-Race nomenclature, has no place in any 
serious publication: “To celebrate this occasion, I. M. 
Jaundiced, a poet residing at 36 Genotype Road, High 
Titer, R. H., has written a song entitled: ‘C, D, E, 
F—Gee!!’” 

In addition to the biased presentations mentioned, 
one also notes arbitrary changes in nomenclature of 
the Duffy and Kidd antigens and even in the ABO 
system, which apparently have no purpose other than 
to embarrass the CDE system of nomenclature. The 
clinieal discussions of kernicterus and exchange trans- 
fusions leave much to be desired and again present 
opinions as established facts. 

The larger volume, Rh-Hr Blood Types, consists 
entirely of reprints of 84 of the 333 papers in the 
author’s personal bibliography, with the addition of 
occasional explanatory notes. The statement is made 
that this volume summarizes developments in Rh ap- 
plications to clinical and legal medicine and to an- 
thropology for the decade 1943-53. To accept this 
evaluation would be to ignore the work of dozens of 
’ investigators who have made important contributions 
during this period. 

These two volumes are recommended only to those 
who are already familiar with the subjects discussed 
and who wish an authoritative presentation of 
Wiener’s position in a controversy that is likely to 
continue for some time. 

C. 
The Bowman Gray School of Medicine of Wake Forest 
College, 
Winston-Salem, North Carolina 


Planning Guide for Radiologic Installations. Wen- 
dell G. Seott, Chm., Committee on Planning of 
Radiologie Installations of the Commission on Pub- 
lie Relations of the American College of Radiology. 
Year Book Publ., Chieago, 1953. xvi + 336 pp. Illus. 
$8. 


As is stated in the preface, this manual is in answer 
to many requests for authoritative information on the 
planning of radiologic departments. Under the aus- 
pices of the American College of Radiology and the 
chairmanship of Wendell G. Scott, representatives of 
radiology, manufacturing companies, the American 
Hospital Association, and the like were chosen to 
eover certain fields in which these persons were most 
proficient. The result is a very carefully worked out 
compilation of the thoughts of these different authori- 
ties. 

In studying this little volume, it is evident that in the 
radiologic medical “workshop,” as in every other field 
of medicine, there must be very marked individualiza- 
tion to fit the particular needs of the institution or 
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physician. No prefabricated set of blueprints will ade- 
quately care for any particular local situation. It is 
clear that the radiologist who is to practice in the 
proposed new installation must play a large part in the 
design. 

This book consists of 22 sections that deal with all 
the various phases of radiologic building and planning. 
Sections are devoted to studying patient-traffie and 
film- and technician-flow, so that economies of opera- 
tion may be effected by proper planning. Architectural 
considerations and protection, along with many “do’s 
and don’t’s,” are seattered througheut. Most of these 
discussions take up general principles, and the reader 
ean and must adapt these basic fundamentals to the 
local problem under consideration. Any person who 
obtains this book with the idea that it is just a set of 
blueprints is badly mistaken, because this is not its 
purpose. There is much detail but no detail drawing. 

A careful study of this invaluable contribution to 
radiologic and hospital architectural planning is a 
must for all concerned in this field. 

Vincent W. ARCHER 
Department of Roentgenology, 
University of Virginia Hospital 


Cancer of the Lung: A Symposium. Johs. Clemme- 
sen, Ed. Council for International Organisations of 
Medical Sciences, Paris, 1953. 210 pp. Illus. $6. 


At the symposium in Louvain in 1952, H. L. Stewart 
(U.S.A.) reported on pulmonary tumors in animals. 
Levin (U.S.A.), Clemmesen (Denmark), de Muylder 
(Belgium), Dorn (U.S.A.), and Kretz (Austria) 
maintained that frequeney of pulmonary cancer was 
mounting, while Steiner (U.S.A.) and Denoix (France) 
were more cautious and stressed the impact of steadily 
improving ante- and post-mortem diagnosis of lung 
eancer upon statistics. Of U.S. towns, London, Ams- 
terdam, Copenhagen, Paris, and Vienna, the last 
named city—whieh for many decades has had the 
highest percentage of necropsies—has the highest re- 
corded mortality from lung cancer. In Vienna, in 
1931, respiratory cancer accounted for 15.8 percent 
(2) and 2.7 percent (2) of all fatal cancers; up to 
1951 it rose to as much as 31.8 percent (!) and 4.6 
pereent, respectively. (However, in the age groups 
below 60, in spite of rising frequency of lung cancer, 
Vienna’s total cancer mortality in 1951 continued 
the falling trend, which, in Central Europe, started 
50 years ago. See Cancer in Man, §. Peller, Interna- 
tional Universities Press, 1952, page 380.) 

In analyzing the reasons for the spread of lung 
cancer, William E. Smith (U.S.A.) spoke about oceu- 
pational hazards, Kennaway and Walter (England) 
about air pollution, and Doll (England), Hammond 
and Horn (U.S.A.), and Dorn and Levin dealt with 
smoking. 

Smith is inclined to question the radon etiology 
of lung cancer among miners of Joachimsthal and 
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Schneeberg and argues in favor of the arsenical gene- 
sis, which he applies also to the nickel refinery work- 
ers of Wales and to smokers. From my figures on 
Joachimsthal (inaccurately quoted by Smith), it ap- 
pears that the miners had a lung-cancer mortality of 
9.77 to 10.90 per 1000 person-years, as compared with 
0.34, the highest value in the 1930’s for a male popu- 
lation of the same age groups. Thus, as pointed out 
by Korteweg (Netherlands) and Clemmesen, environ- 
mental conditions may lead to a considerable further 
inerease of lung-cancer mortality in the future. 
Kennaway and Maisin (Belgium) mentioned that 
nuns (who do not smoke) are free of lung cancer, 
while Steiner and Stewart pointed out that infants 
do have lung cancer, although they do not smoke. (In 
my opinion, cancer in infants and children, whether in 
the lungs or elsewhere, whether leukemia, carcinoma, 
or sarcoma, is a response to cancerogens that the fetus 
received via placenta from the mother.) 

A large part of the 4-day session was devoted to the 
question of whether the material collected proves 
smoking to be the main factor in lung-cancer endemi- 
ology, and what should be recommended for further 
research on causative factors, on anatomical classifi- 
cation, on case histories of respiratory cancer, and 
on the minimum amount of information in statistical 
reports. It is a very informative symposium. 
SIGISMUND PELLER 
New York, N. Y. 


Chemistry of Carbon Compounds: Alicyclic Com- 
pounds, vol. Il, pt. A. E. H. Rodd, Ed. Elsevier, 
Amsterdam—Houston, 1953. 487 pp. Illus. $12.50 


This is the second volume of a series designed to 
present a systematic discussion of organic compounds, 
intermediate in size between the great encyclopedias, 
such as Beilstein and Elsevier, and the shorter, essen- 
tially instructional text books. This particular volume 
is devoted to the alicyclic compounds exclusive of ter- 
penoids and steroids, which are to appear later as 
volume II, part B. 

There are many ways in which the editor and con- 
tributing authors might have selected and organized 
the material for such an intermediate work. Actually 
about 20 percent (about 90 pages) of the book de- 
seribes generalizations and theoretical concepts, 
whereas the remainder is concerned essentially with 
the methods of preparation and properties of individ- 
ual alicyclic compounds. The main weakness of this 
and similar books is that there is not adequate space 
for either a complete discussion of the basic prin- 
ciples or a complete presentation of the factual data. 
The principal merit of this book is the excellent 
organization of the material. 

The various ring systems are discussed in order— 
three-membered rings, four-membered rings, and so 
forth—and then for each ring system the functional 
derivatives, such as halogen derivatives, alcohols, and 
amines, are discussed in the same sequence. Frequent 
tables have been used to present data efficiently and to 


256 


facilitate comparisons. The most valuable part for 
most investigators will be the extensive references, 
which cover the chemical literature through 1952. 

Special features are the liberal use of illustrative 
structural formulas and a very complete index (about 
4300 entries, mostly individual compounds). The phys- 
ical aspects, paper, binding, and type, are all very 
satisfactory; also, I noticed very few errors in either 
the formulas or the text material. 

All the volumes of this series will undoubtedly be 
welcomed by organic chemists and investigators in re- 
lated fields, first because of the greater rapidity with 
which pertinent references to the original literature 
may now be located, and second because this kind of 
reorganization of scientific knowledge frequently fur- 
nishes the inspiration for many new advances by 
bringing into juxtaposition facts and ideas that were 
formerly isolated. 

RopericK A. BARNES 
School of Chemistry, Rutgers University 


Electroanalytic Chemistry. James J. Lingane. Inter- 
science, New York, 1953. 448 pp. Illus. $8.50. 


This book gives a more complete coverage of the 
various divisions of electroanalytic chemistry than 
any other recent book. The first seven chapters dis- 
euss in a rather classical manner the fundamental 
aspects of the measurement and interpretation of the 
emf of galvanic cells, pH and its measurement, and 
the various types of potentiometric titrations. Chap- 
ter 9 covers conventional conductometrie analysis in 
a similar fashion, together with a short section on 
high-frequeney methods. The author states that he 
made no attempt to make these chapters, which com- 
prise the first 160 pages, all-inclusive of their several 
subjects. Instead, they present the fundamentals of 
these more classieal branches of electroanalytic chem- 
istry, so that a better understanding of the newer de- 
velopments ean be accomplished. 

The remainder of the book consists of short chapters 
on automatic potentiometric titrations, internal elec- 
trolysis, and electrographie analysis, in addition to 
extensive chapters on the theory, methodology, and 
recent developments in the various types of controlled 
potential electrolysis, in controlled potential coulom- 
etry and coulometric titrations at constant current. 
These latter chapters are well documented by numer- 
ous references to the recent literature (to about May 
1953), together with a critical appraisal, in many 
eases from the author’s own experience. 

An examination of only the first 160 pages might 
suggest that this book gives a rather superficial eover- 
age of some of the older aspects of electroanaiytic 
chemistry. However, on closer study, it is difficult to 
find specific omissions. Where the coverage is brief or 
applications are omitted completely, adequate refer- 
ences to more complete treatises on the subject are 
given. The latter part of the book is quite complete 
in its coverage and represents the first authoritative 
appraisal of these subjects. There are, however, sev- 
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eral techniques used in analysis that involve electro- 
chemistry: namely, electeochromotography, ionogra- 
phy, electrophoresis, and ionic membrane potentials, 
which are not mentioned. 

The size of type, general format, and well-written 
text make this an easy book to read and study. It 
should be invaluable to all chemists interested or en- 
gaged in some aspect of electrochemistry. 

CuarRK E. BRICKER 
Department of Chemistry, Princeton University 


The Biology of the Cryptic Fauna of Forests. 


R. F. Lawrence. A. A. Balkema, Capetown—Amster- 
dam, 1953. 408 pp. Illus. 50s. 


The subject of this book and a more precise title 
would be “Some features of animals found in humus 
in South African forests.” To be sure, the author 
apologizes for his somewhat misleading title in the 
very first paragraph, so perhaps it is a little unfair to 
criticize on the basis of what might have been antici- 
pated from the title. Nevertheless, the student of ani- 
mal ecology and population ecology will be quite dis- 
appointed that a book on such a promising subject 
and with such a promising title does in fact leave out 

_so much. 

This account of the fauna of humus has been written 
from the point of view of the field naturalist and mu- 
seum collector and with an eye to anatomical features 
that may indicate physiological adaptations of this 
specialized group of animals. There are lists of ani- 
mals found in the forest floor in South Africa. Simi- 
larities in color and form of diverse groups are ex- 
pounded upon. One chapter deals with the sense 
organs of these creatures of the dark, another with 
weapons of offense. 

The closest we get to physiology is in a chapter on 
movement and one on respiration, but both accounts 
are primarily from the anatomical point of view. The 
ecologist is interested in feeding habits and numbers 
of animals. A chapter on food is largely concerned 
with specialized mouth parts and such generalizations 
on feeding as can be made from rather scanty obser- 
vations. More on this subject is to be found in: the 
European literature than the chapter suggests. 

Regarding the numbers of animals in the forest 
floor, this is barely touched upon. This is a pity in 
view of the important work along these lines by Borne- 
busch and others following him. The section on meth- 
ods for extracting animals from humus is quite out 
of date. Nor is there any reference to the quantitative 
study of the fauna in terms of energy transformation. 

The author has simply concentrated on the particu- 
lar aspects of the biology of these animals that he 
happens to find of intriguing interest. The result is 
disappointing for the ecologist and physiologist. But 
although the book misfires with this audience, it will 
serve the purpose of stimulating the interest of natu- 
ralists and systematists in a relatively little known 
but diverse group of animals, and their interest will 
be held throughout. Sometimes it is won at the cost 
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of rather questionable analogies (such as the analogy 
between the eryptic fauna and amphibians on page 
138) or on odd emphases such as the emphasis on the 
virtual exclusion of the Onycophora from all environ- 
ments save the forest floor. 

Not all groups of animals found in humus are in- 
cluded. The rotifers are omitted on the grounds that 
“if such semi-microsecopic and mainly aquatic groups 
as Rotifers are to be included in an assessment of 
the forest-fauna, more refined techniques for collect- 
ing them will have to be devised than the Berlese fun- 
nel.” But the Berlese funnel was never designed to 
extract rotifers. They can be collected with tech- 
niques no more elaborate than washing leaves in water 
in a separate funnel and drawing off the rotifers 
through the tap after they have settled to the bottom. 

It is not true to say that the free-living nematodes 
“are wholly confined to the forest habitat” (p. 36). 
Some of the best quantitative work on free-living 
nematodes has been done on bare slopes and grass 
fields in Denmark. 

Despite omissions and misleading statements such 
as those mentioned, this book contains a lot to interest 
the biologist and the student of the fauna of the forest 
floor. The reading is made interesting by excellent 
illustrations, and the quality of the production of this 
publication is exceptionally good. But it cannot be 
regarded as an up-to-date review of the biology of the 
eryptie fauna of forests. 

L. C. 
Zoology Department, University of Sydney, Australia 


Synthetische Artbildung. vols. I and Il. Grund- 
linien einer exakten Biologie. Heribert Nilsson. Ver- 
lag CWK Gleerup, Lund, Sweden, 1953. 1303 pp. 
Tilus. Paper, Kr. 225; cloth, Kr. 250. 


The thesis of this elegantly printed two-volume opus 
is somewhat as follows. 


The concept of evolution as a continuously flowing 
process can be proved only on Lamarckian lines, since 
“evolution and Lamarckism are inseparable because 
they include the same fundamental ideas.” There is 
no proof from the data of genetic recombinations or 
mutations to support the generally accepted concept 
of evolution; therefore, evolution is not occurring at 
this time. Nor does it seem to have occurred in the 
past, since the fossil record is the result of the piling 
up and preservation of world biota during the periods 
when the nearness of the moon induced tremendous 
tidal action (the “Tethys sea”) and freezing at 
high latitudes because of the pulling of air toward 
the equator hastened such preservation. During these 
revolutionary periods there was resynthesis of the 
entire world biota by gene material or gametes along 
the same basic lines (hence, there is no point to 
phylogenies, since the similarities of organic life are 
due to the synthetic activity of similar “gametes”) ; 
this process is termed “emication.” 


The author of this imposing work (there are 43 
pages of references) is aware of the objections that 
will be raised against his theory: 
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I will be asked: “Do you seriously want to make 
such a statement? Do you not see that the conse- 
quences of such a theory are more than daring, that 
they would be nearly insane? Do you really mean 
to say that an orchid or an elephant should have been 
instantaneously created out of nonliving materia?” 

Yes, I do. And, please, reflect, because now J am 
going to put a question: Is the elephant of today 
“ready-made”; does it not originate from gametes? 
You must admit the truth of the latter statement. 
Why, then, assume that the first elephant appeared 
as the fully formed animal? He was created as a 
gamete, unicellular, a monocyte. 


For those who may be inclined to side with Lyell 
and against Cuvier as far as the major premises of 
this argument are concerned, it must be said that there 
is a great accumulation of information about genetic 
processes and the biochemical nature of chromosomes 
in these two volumes of fact and fancy. Such works 
also serve another useful function (in addition to keep- 
ing printers employed) : they challenge us to tighten 
our own arguments, for up to the point where the 
author takes his flier into paleontology, his criticism 
of evolutionary theory is philosophically respectable. 

W. 
Scripps Institution of Oceanography, 
La Jolla, California 


The Size and Growth of Tissue Cells. Joseph G. 
Hoffman. Thomas, Springfield, Tl., 1953. xv + 102 
pp. Illus. $4. 


A century of investigation has left the basic ques- 
tions regarding specific cell sizes in a most unsatis- 
factory state. Characteristic shapes and, to a lesser 
extent, size and staining qualities still constitute the 
major criterions of recognition. Pathologists long ago 
disagreed on the question of size alone as a character- 
istie of malignancy, yet the author of this small mono- 
graph wishes to reexplore the phenomena of volume 
increase and volume ratios from the point of view of 
eancer research. In his introduction he states that it 
was undertaken “in the belief that proper measure- 
ments and analysis of the sizes of cell parts can ulti- 
mately yield information about growth.” Maybe so, 
but no proof is given. 

It is unfortunate that so much of the book is taken 
up with background explanations of the importance 
of the problem and so little is devoted to its solution. 
Two short chapters discuss variations in intermitotiec 
time periods and inadequacies of mitotic index values. 
In the final chapter an interesting conclusion is that 
the nuclei of mouse dbr tumor cells may grow linearly, 
while the cytoplasm grows exponentially. No effort, 
however, was made to discuss the importance of fac- 
tors such as aneuploidy or fixation shrinkage. Most 
students of the cell will be disappointed by the volume. 
The real key, which biologists still lack, is a funda- 
mental theory of the cell nucleus. 

R. DuRYEE 
National Cancer Institute 
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New Books 


Fortschritte der Chemie Organischer Naturstoffe, vol. 10. 
L. Zechmeister, Ed. Springer, Vienna, 1953. ix +529 
pp. Paper, $19; cloth, $19.80. 

The Biochemistry of Clinical Medicine. William S. Hoff- 
man. Year Book Publ., Chicago, 1954. xx+681 pp. 
Illus. $12. 

General Chemistry. P. W. Selwood. Holt, New York, 
rev. ed., 1954. xii+ 657 pp. Illus. $6. 

Economic Activity Analysis, Oskar Morgenstern, Ed. 
Wiley, New York; Chapman & Hall, London, 1954. 
xviii + 554 pp. $6.75. 

American Thought. A critical sketch. Morris R. Cohen. 
Free Press, Glencoe, Ill., 1954. 360 pp. $5. 

World Geography: An Introduction. Loyal Deread, Jr. 
Holt, New York, 1954. vii +372 pp. Illus. $5.25. 

The Giant Cactus Forest and Its World. A brief biology 
of the giant cactus forest of our American southwest. 
Paul Griswold Howes. Duell, Sloan & Pearce, New 
York; Little, Brown, Boston, 1954. xxv + 258 pp. Illus. 
+ plates. $7.50. 

Bilder zur Qualitativen Mikroanalyse Anorganischer 
Stoffe. Von Wilhelm Geilmann. Verlag Chemie, Wein 
heim/Bergstr., 1954. 120 pp. Illus. DM. 20.80. 

Chimica Generale E Inorganica. Giuseppe Bruni. Libreria 
Editrice Politeenica Tamburini, Milan, Italy, ed. 9, 
1954, xx +793 pp. Illus. 

General College Chemistry. Andrew J. Scarlett and José 
G6émez-Ibifiez. Holt, New York, 1954, x + 645 pp. Illus. 
$6. 

Thermo-Mikro-Methoden. Ludwig Kofler and Adelheid 
Kofler. Verlag Chemie, Weinheim/Bergstr., 1954. xi+ 
608 pp. Illus. DM. 39.80. 

Information Theory in Biology. Henry Quastler, Ed. Univ. 
of Illinois Press, Urbana, 1953. 273 pp. Illus. Paper, $4. 

College Botany. Harry J. Fuller and Oswald Tippo. Holt, 
New York, rev. ed., 1954. xiv + 993 pp. Illus. $6.90. 

Elsevier's Encyclopaedia of Organic Chemistry. Ser. III, 
Carboisocyclie Compounds; vol. 12B, Naphthalene; see. 
A. Compounds containing one naphthalene nucleus. F. 
Radt, Ed. Elsevier, Amsterdam-Houston, 1953. xlviii + 
pages 3261-3964. Single issue, $66; series subscriber, 
$58; complete subseriber, $50. 

Reports on Progress in Physics. vol. XVII (1954). A. C. 
Stickland, Ed. Physical Society, London, 1954. 280 pp. 
Tilus. £2 10s. 

Qualitative Analysis and Chemical Equilibrium. T. R. 
Hogness and Warren C. Johnson. Holt, New York, ed. 
4, 1954. xiii + 621 pp. Illus, $5. 

Elements of Statistical Mechanics. D. ter Haar. Rinehart, 
New York, 1954, xix + 468 pp. Illus. $8.50. 

Tables Numériques de Physique Nucléaire. Charles Noél 
Martin. Gauthier-Villars, Paris, 1954. 258 pp. Paper, 
$5.15; cloth, $6.79. 

Mathematical Thinking in the Social Sciences. Paul F. 
Lazarsfeld, Ed. Free Press, Glencoe, Ill., 1954. 444 pp. 
$10. 

Heat Transmission. William H. McAdams. McGraw-Hill, 
New York-London, ed. 3, 1954. xiv+532 pp. Illus. 
$8.50. 

Les Constantes Physiques des Composés Organi 
Cristallisés. J. Timmermans. Masson, Paris, 1953. 556 
pp. Illus. F. 5200. 

Beyond the Germ Theory. The roles of deprivation and 
stress in health and disease. Iago Galdston, Ed. Health 
Education Council, New York, 1954. viii + 182 pp. Illus. 
$4. 
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Miscellaneous Publications 


Preliminary Analysis of the Fossil Vertebrates of the 
Canyon Ferry Reservoir Area. Proc. U.S. Natl. Museum, 
vol. 103, No. 3326. Theodore E. White. 43 pp. Illus. 
Mammals of Northern Colombia, Preliminary Report 
No. 7: Tapirs (Genus Tapirus), with a Systematic 
Review of American Species. vol. 103, No. 3329. Philip 
Hershkovitz, 31 pp. Illus. A Revision of the Goatfish 
Genus Upeneus with Descriptions of two New Species. 
vol. 103, No. 3330. Ernest A. Lachner. 35 pp. + plates. 
North American Triclad Turbellaria, XIII: Three New 
Cave Planarians. vol. 103, No. 3333. Libbie H. Hyman. 
10 pp. Illus. Smithsonian Institution, Washington 25, 
1954. 

Bibliografija Jugoslavije (Knjige, Brosure i Muzikalije). 
Bibliografski Institut Fnrj, Belgrade, 1954. 63 pp. 

Donovanosis. Monograph Ser., No. 24. R. V. Rajam and 
P. N. Rangiah. World Health Organization, Geneva, 
1954 (Order from Columbia Univ. Press, New York 
27). 72 pp. Illus, $1.50. 

Guia de Instituciones y Sociedades Cientificas Latino- 
americanas. pt. 6, Colombia, Nicaragua, and Peru. Pan 
American Union, Washington 6, 1953. 35 pp. 15¢. 

Théorie Générale des Particules a Spin (Méthode de 
Fusion). Louis de Broglie. Gauthier-Villars, Paris, 
1954, 209 pp. 

Nuclear Technology. A bibliography of selected AEC 
reports of interest to industry. TID-3050, pt. 3. 41 pp. 
35¢. Electronics and Electrical Engineering. pt. 4. 33 
pp. 35¢. Mechanics and Mechanical Engineering. pt. 5. 
28 pp. 25¢. Construction and Civil Engineering. pt. 6. 
Mining and Geology. pt. 7. 21 pp. 25¢. Industrial Man- 
agement. pt. 8. Health and Safety. pt. 9. 24 pp. 25¢. 
Industrial Information Branch, U.S. Atomic Energy 
Commission, Washington 25, 1954 (Order from U.S. 
Dept. of Commerce, Office of Tech. Services, Washing- 
ton 25). 

Die Relation Antherenstellung/Pollenkorngrésse bei 
Bliitendimorphi und das Kompatibilitatsproblem. 
Alfred Ernst. Springer-Verlag, Berlin, 1953. 48 pp. 
Illus. 

Handbook of Scientific Societies in Japan. Japanese Na- 
tional Commission for UNESCO, and Ministry of Edu- 
cation, Tokyo, 1954. 49 pp. 

Anais do IV Congresso Médico do Estado do Rio de 
Janeiro. 12-18 Oct. 1952. Associagio Médica Flumin- 
ense, Rio de Janeiro, 1954. 349 pp. Illus. 

Uber den Mechanisms der Kristallwasserabgabe aus 
Kondensierten Phosphaten. Sitzungsberichte der 
Deutschen Akademie der Wissenschaften zu Berlin, 
Klasse fiir Mathematik und allgemeine Naturwissen- 
schaften, Jahrgang 1952, No. 1. Erich Thilo. 16 pp. 
DM. 1.25. Uber die Verkieselte Kohle des Manebacher 
Oberflézes. W. Gothan and O. Gimm-Elgersburg. Uber 
eine Neue Art von Bothrodendron aus dem N/Schl. 
Unterkarbon. No. 2. W. Remy. 23 pp. Illus. + plates. 
DM. 1.80. Uber die Physikalische Bedeutung von Funk- 
tionen, Welche in der Clebsch-Transtormation der 
Hydrodynamischen Gleichungen Auftreten. No. 3. Hans 
Ertel. 17 pp. DM. 1.50. Die Heerlener Karbonkongresse. 
No. 4. W. Gothan. 18 pp. Illus. DM. 1.85. Akademie- 
Verlag, Berlin, 1952. 

Information on Graduate Work in Hydraulic and Irriga- 
gation Engineering. Div. of Civil Engineering and 
Irrigation, Univ. of Calif., Berkeley 4, 1954. 10 pp. 
Gratis. 
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Chemical Study of the Peats of Quebec. pt. II, The Lac- 
a-la-Tortue Bog, Laviolette County. P.R. No. 281. J. 
Risi et al. Laboratories Branch, Dept. of Mines, Quebec, 
1953. 29 pp. Illus. + plates. 

Chemical Pulps and Writing and Printing Papers from 
Albizzia stipulata, Boivin. Indian Forest Bull. No. 173, 
pt. XV. R. V. Bhat and S. R. D. Guha 9 pp. 1s. 3d. 
Chemical Pulps and Writing and Printing Papers from 
Wattle Woods. Indian Forest Bull. No. 174, pt. XVI. 
R. V. Bhat and K. C. Virmani. 13 pp. 1s. 3d. Manager 
of Publications, Dehli, 1953. 

Primarer und Sekundarer Bliit phi: bei 
Primein. Alfred Ernst. Springer-Verlag, Vienna, 1953. 
20 pp. Illus. 

Suberites Domuncula (Olivi): Its Synonymy, Distribu- 
tion, and Ecology. M. Burton. Notes on Asteroids in 
the British Museum (Natural History) lil and IV. 
A. M. Clark. Some Inter-Tidal Mites from South-West 
England. G. O. Evans and E. Browning. Zoology, vol. 
1, No. 12. British Museum (Natural History), London, 
1953. 72 pp. Illus. + plates. £1. 

Subminiaturization Techniques for Low-frequency Re- 
ceivers. NBS Cire. 545. Natl Bur. of Standards, U.S. 
Dept. of Commerce, Washington 25, 1954 (Order from 
Supt. of Documents, GPO, Washington 25). 64 pp. 
Tilus. 50¢. 

Manpower Resources in Mathematics. A study conducted 
jointly by the Natl. Sci. Foundation and the U.S. Dept. 
of Labor, Bur. of Labor Statistics. Natl. Sci. Founda- 
tion, Washington 25, 1954 (Order from Supt. of Doeu- 
ments, GPO, Washington 25). 22 pp. Illus. 20¢. 

“Basic Numbers” und Polyploidie und Ihre Bedeutung 
fiir das Heterostylie-Problem. Alfred Ernst. Druck und 
Verlag, Zurich, 1953. 159 pp. Illus. + plates. 

Chemistry and Chemical Engineering. A bibliography of 
selected AEC reports of interest to in¢ustry. TID-3050, 
pt. 2. Industriai Information Branch, U.S. Atomic 
Energy Commission, Washington 25, 1953 (Order from 
U.S. Dept. of Commerce, Office of Tech. Services, Wash- 
ington 25). 54 pp. 45¢. 

East-West Trade Trends. 4th Report to Congress on 
operations under the Mutual Defense Assistance Con- 
trol Act of 1951. Foreign Operations Administration, 
Washington 25, 1954. 102 pp. Illus. 

Decision-making as an Approach to the Study of Inter- 
national Politics. Foreign Policy Analysis Ser., No. 3. 
Richard C. Snyder, H. W. Bruck, and Burton Sapin. 
Organizational Behavior Section, Princeton Univ., 
Princeton, N.J., 1954. 120 pp. Illus. 

Report of the Subcommittee on Research and Develop- 
ment on the Five-Year Power Reactor Development 
Program Proposed by the Atomic Energy Commission. 
Joint Committee on Atomic Energy, Washington 25, 
1954. 25 pp. 

Proceedings of the Third Meeting of the Mixed Com- 
mission on the Ionosphere. Held in Canberra, Aus- 
tralia, 24-26 Aug. 1952. W. J. G. Beynon, Ed. General 
Secretariat of the International Scientific Radio Union, 
Brussels, 1953. 194 pp. Illus. $4. 

Reproducing Pine Stands on the Eastern Shore of Mary- 
land, Using a Seed-Tree Cutting and Preparing Seed- 
beds with Machinery and Summer Fires. Sta. Paper 
No. 67. 8. Little and J. J. Mohr. Northeastern Forest 
Expt. Sta. Upper Darby, Pa., 1954. 11 pp. 

Nuclear Reactor Development. Proc. of a meeting, 24 
May 1954, Washington. Oliver Townsend and Edwin 
Wiggin, Eds. Atomic Industrial Forum, New York 16, 
1954. 99 pp. Illus. $5. 
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Comparison of in Vitro and in Vivo 
Radioiron Uptake by Pigeon Erythrocytes 


Kiku Nakao,* Louis Plzak, William Bethard 


Department of Medicine, University of Chicago and 
Argonne Cancer Research Hospital, Chicago 


Results from recent studies on the uptake of radio- 
active iron by avian erythrocytes and mammalian 
reticulocytes in vitro nave been described by several 
investigators (1-4). It seems to be generally agreed 
that the iron taken up by nucleated or immature red 
cells in vitro is utilized for heme synthesis in a man- 
ner analogous to that of the corresponding iron in 
vivo. The distribution of the iron taken up in pigeon 
red cells and a diseussion of some points of difference 
between the results from in vitro and in vivo experi- 
ments are the contents of this report (5). 

Fe®® was added to pigeon whole blood in amounts 
of 1.5 ug Fe®® (0.08 ue) to 5 ml of blood. Samples 
were then maintained in a water bath at 37°C for 
various periods of time. Nuclei and stroma were sepa- 
rated from cytoplasm by Parpart’s method (6). The 
nuclei and stroma were washed six times, and the wash- 
ings were added to the cytoplasm that had been ob- 
tained by hemolysis. Nonhemin iron was extracted 
from the nuclei and stroma by using the hot-pyrophos- 
phate method described by Brueckmann and Zondeck 
(7). Radioactivity was determined by means of a well- 
type scintillation counter. 

Table 1 gives the data for pigeon whole blood in- 
cubated with Fe®® for various time intervals. Notice 
that after an incubation period of only 15 min an 
appreciable amount of radioactive iron is already 
taken up by pigeon erythrocytes and that this amount 
tends to increase as the incubation time increases. 
Most of the iron present in the cytoplasm is presumed 
to be hemoglobin iron and it, too, increases gradually 
as incubation continues. On the other hand, the per- 


Table 1. 
and its approximate intercellular distribution. 
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centage of iron taken up by the nuclei and stroma is 
relatively high at the early stage of ineubation but 
shows a tendency to decrease during the incubation 
period. 

The nature of the iron present in nuclei and stroma 
remains obscure, although several investigators (8, 9) 
have suggested explanations. Other investigators (3, 
10, 11) have observed the presence of nonhemin iron 
in avian red cells, but none has decided its exact locali- 
zation in the cells. Thus, a nonhemin iron extraction 
of the nuclei and stroma was performed in order to 
determine the nature of the iron in this fraction. The 
data in the last two columns of Table 1 show that the 
percentage of nonhemin iron in the nuelei and stroma 
is very high, particularly at the early stage of ineuba- 
tion. Thereafter, there is a decline. To explain the 
presence of radioactive hemin iron in the nuclei and 
stroma, we concur with the possibilities suggested by 
Tishkoff et al. (8) and Moskowitz et al. (9); that is, 
that there is contamination by hemoglobin and incor- 
poration into some other hemin substances contained 
in nuclei and stroma. However, we do not believe that 
the problem is completely solved. 

The experiments next described were designed to 
compare iron uptake by pigeon red cells in vitro and 
in vivo. Various amounts of radioactive iron were 
given intravenously to pigeons, and blood samples 
were taken by cardiac puncture at appropriate time 
intervals after injection. Whole blood samples were 
analyzed for radioactive iron content in the afore- 
described manner. The results of two such experi- 
ments are given in Table 2. 

The percentage of iron taken up per milliliter of 
packed red cells in vivo was much lower during the 
time measured than that in the in vitro experiments. 
Although there are several explanations for this ob- 
servation, the most likely one is that the iron is taken 
up not only by peripheral red cells but primarily by 
erythroid precursors in the bone marrow. Conse- 


In vitro uptake of Fe® (expressed as percentages) by pigeon erythrocytes at various time intervals 


Fe® per ml of P.R.C. 


Fe® in nuclei and stroma 


Time of Uptake of per ml of P.R.C. 
ineubation Fe® per ml 
(hr) of PRL. Cytoplasm Nonhemin Hemin* 

Expt. 1 

1.69 43.2 59.6 43.0 16.6 

s 3.78 70.8 42.4 31.2 11.2 

1 4.84 74.2 25.2 14.6 10.6 

6 8.30 84.0 11.0 6.3 4.7 
Expt. 2 

1 4.06 60.2 41.2 31.0 10.2 

3 7.18 71.3 28.2 21.0 7.2 
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*Hemin Fe® obtained by the subtraction of nonhemin Fe from percentage of Fe™ in nuclei and stroma. 
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Table 2. In vivo Fe* uptake (in percentages) by pigeon erythrocytes and its intercellular distribution at vari- 


ous time intervals after intravenous injection. 


Fe® in nuclei and stroma 


Time after Uptake of Fo® per mi of P.RC. per ml of P.R.C. 
injection Fe® per ml ~ 
B.C. Nuclei é 
(hr) Cytoplasm Nonhemin Hemin 

Expt. 3 (Pigeon weighing 320 g was given 22 pg (1.2 ye) of Fe”) 

4 1.18 92.5 8.12 1.12 7.00 

1} 1.64 93.4 7.70 1.24 6.46 

2 1.66 97.0 7.60 1.11 6.49 

3 1.88 93.5 8.00 2.11 5.89 
Expt. 4 (Pigeon weighing 359 g was given 18 pg (0.96 pe) of Fe*) 

4 0.62 92.5 7.42 3.80 3.62 

2 1.35 92.0 8.07 4.06 4.01 

3 1.81 93.5 6.19 2.65 3.54 

4 2.20 94.0 6.00 1.90 4.10 


quently, the length of time of the experiments was too 
short to permit the appearance of large amounts of 
Fe®®-labeled hemoglobin in peripheral red cells. As 
was expected, the data show a low uptake of iron by 
the peripheral erythrocytes during the time this was 
being measured. 

A comparison of the data in Tables 1 and 3 reveals 
that there is a noteworthy difference in the mechanism 
of Fe°® uptake by pigeon erythrocytes in vitro and 
in vivo, especially in the early stages of incubation. 
During the time of ineubation, the amount of iron 
taken into nuclei and into stroma in in vivo experi- 
ments was remarkably lower, and the percentage of 
Fe®® in the cytoplasm was considerably higher, than 
that seen in vitro. 

The experiments covered by Table 3 were designed 
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to determine whether there is a difference in the nature 
of the nonhemin iron present in nuclei and stroma 
after in vitro and in vivo uptake. Pigeon whole blood 
was incubated with Fe®® for 15 min, washed three 
times with iron-free isotonic saline, and then resus- 
pended to its original concentration in iron-free iso- 
tonic saline (see. A), in isotonic saline containing 
107 ug percent of stable iron (sec. B), or in pigeon 
plasma (serum iron 105 pg percent) (sec. C). The 
samples were then reincubated, respectively, for 1 or 3 
hr in a water bath at 37°C. For comparison, a pigeon 
weighing 260 g was given 12 pg (0.64 ne) of Fe*® 
intravenously and was bled after 18 hr. The red cells 
were separated from the plasma, washed three times, 
and then ineubated in iron-free isotonic saline 
(see. D). 


Comparative alterations in Fe® (in percentages) taken up both in vitro and in vivo by pigeon eryth- 


rocytes after washing with mediums containing various amounts of iron. 


Fe® in nuclei and stroma 


Time of ; Fe® per ml of P.R.C. per ml of P.R.. 
Fe™ per ml 
reincubation of P.R.C 
(hr) Nuclei and 
Cytoplasm Nonhemin Hemin 
Section A 
Before reincubation 100.0 37.1 64.8 56.4 8.4 
1 85.6 42.0 50.0 41.5 8.5 
3 57.0 45.2 20.0 15.1 49 
Section B 
Before reincubation 100.0 25.4 72.8 59.8 13.0 
1 85.3 33.5 57.0 39.3 18.7 
3 79.8 35.3 49.4 38.5 10.9 
Section C 
Before reineubation 100.0 25.4 72.8 59.8 13.0 
1 80.5 32.7 53.6 47.5 5.1 
3 724 36.5 44.2 30.1 14.1 
Section D . 
Before reincubation 100.0 81.0 20.4 12.1 8.3 
1 97.2 81.2 17.8 10.0 7.8 
3 91.2 81.2 16.8 8.0 8.6 


13 Aveust 1954 


261 


= 
4 


The data show that the radioactive iron, which is 
taken up by pigeon erythrocytes in vitro, leaves the 
eells during reineubation in the various mediums de- 
seribed. This is particularly evident in the iron-free 
medium. However, the percentage of Fe®® present in 
cytoplasm increased during reincubation, whereas the 
percentage of Fe®® present in the nuclei and stroma 
declined, primarily because of a considerable drop in 
the nonhemin iron fraction. This strongly suggests 
that the nonhemin iron in nuclei and stroma can be 
utilized for hemoglobin synthesis and that it may be 
in equilibrium with the iron in the suspending medium. 
In contrast to these observations, the iron, which is 
taken up by pigeon red cells in vivo, is comparatively 
stable and undergoes only a very slight decline, which 
is attributable to the nonhemin iron fraction of nuclei 
and stroma. 

This fact suggests the possibility that the iron taken 
up by pigeon erythrocytes in vitro at the early stage 
of ineubation is attached or combined loosely to the 
surface of the cells and may be in equilibrium with 
iron present within them, particularly in the nuclei 
and stroma. 
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New Method of Intracoelomic Grafting 


William E. Dossel 


Department of Biology, 
The Johns Hopkins University, Baltimore 18, Maryland 


The technique of intracoelomic grafting, originally 
deseribed by Hamburger (1, 2), has found wide appli- 
cation in the field of experimental embryology, and 
the results obtained through its use have contributed 
much to our understanding of developmental processes. 
The technique in its present stage of development (3) 
has, however, certain inherent limitations that restrict 
its usefulness. One drawback is that the size of the 
implant is limited both by the small capacity of the 
coelom of 60- to 70-hr-old chicks and by the necessar- 
ily small incision permitted in gaining access to it. For 
these reasons, successful implantation of relatively 
large bits of tissue—for example, approximately 0.5 
to 1.0 mm*—is not practicable. 

During a recent investigation, it became necessary 
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to make intracoelomie grafts of the thyroid glands of 
10- to 11-day-old chick embryos. It was soon discov- 
ered that implantation of a half or even a quarter of 
such a gland was difficult, if not impossible, and that 
the results to be expected from such a procedure were 
highly questionable. To circumvent this impasse, a 
hew approach was required. The method that was 
finally developed appears to have sufficient applica- 
bility to be of interest to workers in fields other than 
embryology. 

By 34% days of development (4, Hamburger-Hamil- 
ton stage 20), the chick embryo lies entirely on its 
left side, the allantois is beginning to expand, and 
the embryonic membranes have grown completely »>ver 
the embryo and have separated into chorion and 
amnion. The embryonic coelom and the extraembry- 
onic coelom are still in broad communication at this 
time, for the umbilical ring has not yet been oecluded 
by the structures that pass through it. Beginning with 
the time that the embryo first comes to lie completely 
on its side and ending with the time that the allantois 
has expanded to such a point that the site of opera- 
tion is obstructed (approximately Hamburger-Hamil- 
ton stage 23), the coelom of the chick is readily acces- 
sible for operative manipulations and is in a condition 
such that tissue placed within its confines readily be- 
comes vascularized. 

The operation itself is extremely easy and rapid. 
The egg is opened in the usual manner, and the embryo 
is lowered by withdrawing a small amount of albumen 
from the pointed end of the egg. The opening required 
in the chorion (Fig. 1 A and B) may be made either 
by cutting with iridectomy scissors or by tearing with 
fine watchmaker’s forceps, and should be just large 
enough to admit the graft; it is essential to distin- 
guish carefully the chorion and amnion and to avoid 
injury to the latter. The graft is temporarily placed 
on the chorion next to the incision, and, to facilitate 
its placement and later recovery, it is marked with a 
few grains of sterile blood carbon or, alternatively, 
with a vital dye. Using an L-shaped blunt glass in- 
strument (Fig. 1), the graft is nudged into the inei- 
sion and gently pushed past the anterior face of the 
allantois through the umbilical ring. Upon reaching 
the dorsal surface of the embryonic coelomic eavity 
(Fig. 1 B), the graft may be directed toward the pos- 
terior portion of the cavity and pushed into a secure 
position. It is quite possible to push the graft into the 
anterior portion of the coelomic cavity at this point. 
The carbon particles are usually visible through the 
flank of the embryo and will indicate by their location 
whether or not the graft has become firmly lodged in 
the desired location. The volume of tissue grafted is 
largely dependent upon its shape. A spherical or eubi- 
eal graft having a volume approaching that of a thin 
elongated graft is more difficult to implant than the 
latter, which may be inserted without unduly distort- 
ing the embryo. When the graft has been placed in 
position, the albumen is replaced, the shell window is 
fitted into place, and both openings are sealed with 


melted paraffin. 
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Fig. 1. (A) Diagram of 4-day-old chick embryo with 
right body wall removed; the arrow shows the path along 
which the graft moves during implantation. (B) Dia- 
grammatic cross section through 4-day-old chick embryo 
showing membranes and the path followed by the graft 
during the first phase of implantation. Symbols: A, allan- 
tois; Am, Amnion; C, coelom; CC, cut edge of chorion; 
U, umbilical ring; G, carbon-marked graft; Y, yolk stalk. 
(Both diagrams modified after Patten, 1927.) 


Within a period of approximately 24 hr, the graft 
becomes vascularized and firmly attached. At recovery, 
grafts have been found attached to the mesonephros, 
intestine, umbilical blood vessels, or body wall. Dif- 
ferentiation of the graft is excellent. Chick limb buds 
have produced well-defined bone, cartilage, skin, and 
muscle. One portion of the ventricle of a 3-day-old 
chick embryo differentiated into a vesicle of pulsating 
heart muscle. The floor of the pharynx, consisting of 
pharyngeal entoderm, thyroid vesicle, and mesen- 
chyme, formed normal thyroid tissue, cartilage, bone, 
and gut epithelium. 

Successful takes of both guinea-pig and rat tissues 
have been reported (5). It is to be emphasized, how- 
ever, that the quality of graft differentiation obtained 
by means of this method is in no way different from 
the results afforded by the Hamburger method. This 
method does have the advantage not only of admitting 
use of larger pieces of tissue or organs as-grafts but 
also of allowing the operator to utilize older embryos 
as hosts. The mortality rate from the operation ap- 
pears to be very low (less than 2 percent). The method 
is less favorable for very small grafts, which cannot 
be firmly wedged into place during the implantation 
procedure and may subsequently be lost because of 
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the movements of the embryo. For this reason, the 
technique is no substitute for Hamburger’s method 
but is designed to complement it. 

The method suggests a number of applications. The 
possibility of implanting a relatively large piece of 
tissue, as well as being able to place it with some ac- 
curacy next to a developing organ—for example, the 
heart, kidney, and so forth—may be of value in pa- 
thology and cancer research. The effects of hormones, 
drugs, inhibitors, and other chemicals on embryonic 
processes might be studied by incorporating such sub- 
stances in an inert solid carrier and similarly inserting 
them into the coelom. The method seems simple enough 
to be useful as a routine laboratory experiment in ex- 
perimental embryology. 
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Structural Modification That Increases 


Translocatibility of Some Plant-Regulating 
Carbamates 


John W. Mitchell, Paul C. Marth, 
William H. Preston, Jr. 
Horticultural Crops Research Branch, Agricultural 


Research Service, U.S. Department of Agriculture, 
Beltsville, Maryland 


The growth-modifying and herbicidal effects of iso- 
propyl N-phenylearbamate (IPC) and _ isopropyl 
N-3-chlorophenylearbamate (3-Cl-IPC) have been re- 
ported (1-7). These compounds are apparently not 
readily translocated when applied to relatively mature 
leaves of grasses. Foliar applications have compara- 
tively little effect on plants, whereas soil applications 
prevent growth of many kinds of germinating seeds, 
particularly those of grasses. The discovery that alpha- 
methoxyphenylacetic acid (MOPA) is readily trans- 
located by the roots, stems, and leaves of plants (8) 
led to experiments with two carbamates, lactic acid 
N-phenylearbamate (LPC) and lactic acid N-3-chloro- 
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phenylearbamate (3-CI-LPC) (9). Structurally, 
MOPA and these carbamates each have a carbon atom 
in an alpha position with respect to a carboxyl group 
and in each this carbon is associated with a hydrogen 
and a methyl or a methoxyl group. 

Approximately 50 ug of the compound being tested 
was applied in a carrier made of 4 pt lanolin and 1 pt 
Tween 20 to each first leaf (3 em long) of barley 
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plants (Wong var.). In this and succeeding experi- 
ments (carried out in a greenhouse) 6 to 12 plants 
were used for each type of treatment. A thin layer of 
the paste containing either LPC or 3-Cl-LPC was 
applied to a l-cm? area on the upper leaf surface 
midway between the tip and the base; IPC, 3-Cl-IPC, 
and the carrier alone were applied separately to other 
barley plants for comparison. The IPC-, 3-Cl-IPC-, 
and earrier-treated plants grew vigorously, whereas 
the LPC- and 3-Cl-LPC-treated ones failed to grow. 
Six weeks after treatment some leaves of the LPC- 
and 3-Cl-LPC-treated plants were partially decayed, 
and finally the plants died. 

In a subsequent experiment, 3-Cl-LPC again pre- 
vented growth when placed on the first leaf of young 
barley plants, whereas 3-Cl-IPC failed to do so. In 
contrast, both compounds prevented growth when ap- 
plied to the leaf sheath just below the soi! level; 
3-Cl-LPC was translocated by the leaves to the crown, 
whereas 3-Cl-IPC was not translocated from a dis- 
tant portion of the leaf to the crown in sufficient 
amounts to affect growth measurably. 

To determine whether 3-Cl-IPC evaporated (10) 
before absorption could take place, about 50 ug of the 
compound was applied to the first leaf of each plant. 
Fresh paste was applied 2 and 5 days later on other 
areas near the original ones. Growth of the plants was 
not measurably different from that of comparable 
plants treated with the carrier alone. When the paste 
containing 3-Cl-IPC was removed from the leaves 2 
days after application and placed on barley seeds, it 
prevented germination, whereas the carrier alone did 
not suppress germination. 

Application of 3-Cl-LPC to an area (0.5 em?) at 
the tip of the first leaf of barley plants reduced rate 
of growth only 22 percent during the following 2 wk, 
indicating that the compound was less readily trans- 
located from this area than from an area nearer the 
base of the leaf. The leaf-tip treatment induced 
growth of lateral buds, and at the end of 2 wk the 
treated plants had developed more leaves than had the 
controls. Plants treated with 3-Cl-LPC on the tip of 
the second or the third leaf responded in a similar 
way. Roots of six young barley plants were suspended 
in aerated nutrient solution containing 10 ppm of 
3-Cl-LPC, and roots of six others were suspended in 
aerated nutrient solution as controls. During the fol- 
lowing week growth in length of roots and leaves was 
suppressed 37 percent, and of leaves 47 percent, in- 
dicating that the compound was absorbed and trans- 
located. 

When 3 or 6 ug of 3-CI-LPC was applied to the first 
leaf of young barley plants, growth of subsequent 
leaves was reduced 36 and 59 percent, respectively, 
during the 2 wk following treatment. Twelve micro- 
grams reduced their growth 95 percent, and 24 ug 
completely prevented it. 

Leaves of various species of grass translocated 
3-Cl-LPC, but the plants varied in their responsive- 
ness to leaf applications (lanolin-Tween 20 paste) of 
the chemical. Barley, oats, ryegrass, and Alta fescue 
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treated in the first-leaf stage were 70, 53, 34 and 21 
percent shorter, respectively, than controls 12 days 
after treatment. Corn plants did not respond to this 
type of treatment. However, when the chemical was 
applied to the soil before germination of corn, or was 
sprayed on corn plants a few days after germination, 
it greatly retarded growth. Sprayed on respective 
groups of young barley plants at 125, 250, 500, or 
1000 ppm, the compound completely suppressed 
growth. At the lowest dosage level, each barley plant 
received about 10 ug of 3-Cl-LPC. 

LPC, 3-Cl-LPC, and the sodium salt of 3-Cl-LPC 
(11) did not evaporate readily from leaf surfaces. In 
a study of volatility, groups of 12 primary leaves of 
young bean plants were dipped in aqueous mixtures 
(500 ppm) of the compounds just named and 
3-Cl-IPC. After the leaf surfaces were dry, the leaves 
were placed in gastight cellophane bags, four leaves 
per bag, and were supported 10 em above germinat- 
ing barley seeds within the bags. Untreated leaves 
were similarly enclosed for controls. During a period 
of 6 days at 70° to 90°F, further germination of the 
seeds was prevented by the vapors of 3-Cl-IPC. Bar- 
ley in the control bags and in all bags with leaves 
given other treatments grew vigorously and attained 
a height of 40 to 50 em. 

The following compounds (12) related to LPC were 
readily translocated when applied to barley leaves: 
a-carbo (2-chloroethoxy)ethyl N-phenylearbamate, 
a-earbocyclohexoxyethyl N-phenylearbamate, «-carbo- 
(2,4-dichlorophenoxy) ethoxyethyl N-phenylearbamate, 
a-carbobenzoxyethyl N-phenylearbamate, «-carbodode- 
coxyethyl N-phenylearbamate, «-carbobutoxyethyl 
N-phenylearbamate, «-carbobutoxyethyl N-3-chloro- 
phenylearbamate, and a-carbobutoxyethyl N-3-cyano- 
phenylearbamate. Each of these compounds has within 
its structure the “lactic acid” group 
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The carbamates (13) a-carbobutoxyethyl N-methyl-N- 
phenylearbamate, «-carbobutoxyethyl N-3-nitrophenyl- 
carbamate, a-carbobutoxyethyl N-3-methylphenylear- 
bamate, containing the “lactic acid” group were tested 
by stem treatment of barley plants, but they induced 
no visible response. These compounds, too, may be 
readily translocated, but some means other than growth 
modification would be required to detect their move- 
ment. 

The following closely related carbamates (14), 
which do not have the “lactic acid” group within their 
structure, were not translocated by leaves of barley 
plants but they greatly affected growth when placed 
near the crown of the plants: IPC, 3-Cl-IPC, iso- 
propyl N-3-cyanophenylearbamate, 2-propynyl N- 
phenylearbamate, and ethyl N-phenylearbamate. 

Leaves of plants used (with the exception of corn) 
were able to translocate plant-regulating carbamates 
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containing the “lactie acid” group but were unable to 
translocate those that did not contain this group. If 
incorporated into the structure of some other plant 
regulators or pesticides, the “lactic acid” group may 
also enhance their translocatibility. 


References and Notes 


(1953). 

Sometimes termed alpha-carboxyethyl N-phenylearba- 

mate and alpha-carboxyethyl N-3-chlorophenylearba- 

mate, supplied by Columbia-Southern Chemical Corp., 

Barberton, Ohio, through the Chemical-Biological Co- 

ordination Center, National Research Council. 

10. W. P. Anderson, P. J. Linder and J. W. Mitchell, Science 
116, 502 (1952). 

11. Supplied by U. S. Industrial Chemicals Co., Baltimore, 
Md., division of National Distillers Products Corp. 

12. Supplied by Columbia-Southern Chemical Corp., sub- 
sidiary of Pittsburgh Plate Glass Co. 

13. Supplied by Columbia-Southern Chemical Corp. 

14. Supplied by U. 8S. Industrial Chemicals Co. and Colum- 

bia-Southern Chemical Corp. 


1, H. R. DeRose, Botan. Gaz. 107, 583 (1946). 

2. W. B. Ennis, Science 105, 95 (1947). 

3. V. H. Freed, Weeds 1, 48 (1951). 

4. J. W. Mitchell and P. C. Marth, Science 106, 15 (1947). 

5. D. H. Moore et al., J. Agr. Food Chem. 1, 1154 (1953). 

6. W. C. Shaw et al., Weeds 2, 43 (1953). 

7. W. G. Templeman and W. A. Sexton, Nature 156, 630 
(1945). 

8. J. W. Mitchell and W. H. Preston, Jr., Science 118, 518 

9. 


. BO March 1954. 


Enzymatic Oxidation of DPNH 
by Diketosuccinate and 
Dihydroxyfumarate 


Helen A. Stafford, Anna Magaldi, 
Birgit Vennesland 


Department of Biochemistry, University of Chicago 


In the course of an investigation (1) of pyridine 
nucleotide dehydrogenases in higher plants, we have 
observed that various plant extracts catalyze an oxi- 
dation of DPNH (2) by diketosuccinate. Preliminary 
experiments indicate that such an enzyme is widely 
distributed in the roots, seeds, and leaves of higher 
plants and in animal tissues as well. The more detailed 
experiments described here have been done mainly 
with preparations from pea roots. 

Because diketosuccinate is decarboxylated rapidly 
in aqueous solution (3), it was necessary to show that 
the enzymatic oxidation of DPNH is due to the di- 
ketosuccinate itself and not to its decarboxylation 
product. On standing at room temperature, solutions 
of diketosuccinie acid lost their ability to oxidize 
DPNH enzymatically within 20 to 40 min. The rate 
of loss of enzymatic activity paralleled the rate of 
decarboxylation. This showed that the enzymatic oxi- 
dation is not due to the decarboxylation product. 

The enzyme has tentatively been called diketosuc- 
cinate reductase. The product of the reduction of 
diketosuccinate has not yet been unequivocally iden- 
tified. However, a substance that reduces 2,6-dichloro- 
phenol indophenol (4) accumulates when the redue- 
tion of diketosuceinate is coupled with the oxidation 
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Fig. 1. The oxidation of DPNH by diketosuccinate 
(DKS) and dihydroxyfumarate (DHF). The enzyme was 
a dialized extract of an acetone powder prepared from 
pea roots. Each reaction mixture contained 0.1 ml of 
enzyme, 0.2 ml of 0.5M phosphate buffer of pH 6.5, 
DPNH as shown, and substrate, made up to a total volume 
of 3.0 ml. The open circles with solid lines indicate 
aerobie conditions; the solid circles with dashed lines 
indieate anaerobie conditions (N, freed from O, with 
yellow P). The dihydroxyfumarate was prepared accord- 
ing to Hartree (9), and the diketosuccinate according to 
Fenton (3). Both substrates were added as solids at the 
beginning of the experiment to avoid preliminary decom- 
position. 


of ethanol in the presence of diketosuccinate reduc- 
tase, aleohol dehydrogenase, and DPN*. This may be 
regarded as partial evidence that the reduction prod- 
uct is either a-keto-B-hydroxy succinate or an enediol 
form of this compound. These substances are inter- 
convertible in solution. The reaction may be formu- 
lated provisionally according to either Eq. 1 or Eq. 2. 
COO-- CO - CO - COO-+ DPNH + H* 
CO - CHOH - COO-+ DPN* (1) 
COO-- CO - CO - COO-+ DPNH + H+ 
COO-- COH: COH-COO-+DPN* (2) 
Equation 1 would be preferred from analogy with 
other pyridine nucleotide dehydrogenase reactions. 
The enediol of a-keto-Bb-hydroxy succinie acid is 
available as a solid; Hartree (5) and Gupta (6) have 
shown that this solid is dihydroxyfumarie acid and 
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not dihydroxymaleie acid, as Fenton (7, 8) originally 
thought. The term dihydroxyfumaric acid is used in 
this paper to designate both the keto form and its 
enediols. 

Attempts to demonstrate the enzyme reaction in 
the reverse direction—that is, reduction of DPN* by 
dihydroxyfumarate—have not been successful. Dye 
methods are unsatisfactory because of the high re- 
ducing power of dihydroxyfumarate in the absence 
of enzyme. Direct observation of a reduction of DPN* 
by spectrophotometric measurement at 340 mu is made 
difficult by the fact that the concentration of dihy- 
droxyfumarate must be kept small in order to avoid 
appreciable changes in light absorption due to the 
substrate alone (5). Furthermore, such measurements 
must be made under anaerobic conditions, since dihy- 
droxyfumarate causes an enzyme-dependent oxidation 
of DPNH when it is added to a reaction mixture in a 
Beckman cuvette under aerobic conditions. This’ reac- 
tion is dependent on the presence of oxygen and is, 
thereby, sharply differentiated from the enzymatic 
oxidation of DPNH by diketosuccinate. The latter re- 
action proceeds at equal rates under aerobic and 
anaerobic conditions. 

The results of a typical set of experiments illus- 
trating these facts are shown in Fig. 1. The experi- 
ments were done with a pea root preparation buffered 
with phosphate and supplemented with DPNH. The 
light absorption at 340 mu due to DPNH is plotted 
against time. The solid lines show the change that 
occurred when no precautions were taken to exclude 
oxygen. A precise duplicate of each reaction mixture 
was prepared under anaerobic conditions, opened at 
an appropriate time, and transferred immediately to 
a cuvette for spectrophotometric reading. The solid 
points represent the values thus observed. The upper 
curve shows the slow decline in DPNH in the absence 
of added substrate. This change -is the same anaero- 
bically and aerobically. An anaerobic incubation mix- 
ture with added dihydroxyfumarate (0.2 mg) con- 
tained as much DPNH after 60 min as the samples 
without added substrate, whereas the DPNH was al- 
most completely oxidized when the same amount of 
dihydroxyfumarate was added aerobically. When di- 
ketosuccinate was added, on the other hand, the an- 
aerobic and aerobic changes were equal within the 
limits of experimental error. Two sets of experiments 
are shown on the graph. Curve A was obtained with 
about 2 mg of diketosuccinate. Curve B was obtained 
with 0.2 mg of diketosuccinate and shows the marked 
decline in the reaction rate at about 20 min. This 
decline is believed to be due to the disappearance of 
the substrate by decarboxylation. The diketosuccinate 
does not oxidize DPNH in the absence of enzyme 
and TPNH cannot be substituted for DPNH in the 
enzyme reaction. 

The results obtained with dihydroxyfumarate can be 
explained by the rapid autoxidation of the compound 
to diketosuccinate. The autoxidation oceurs spontane- 
ously and is also accelerated by an oxidase widely dis- 
tributed in plants (10-14). The diketosuccinate so 
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formed must then be reduced by the DPNH and di- 
ketosueccinate reductase. The reductase thus provides 
a link between any DPN-reducing system and dihy- 
droxyfumarie acid oxidase. The possibility that a sys- 
tem of this nature may function in plant respiration 
has been suggested by Szent-Gyérgyi and his collabo- 
rators (11, 12). Diketosuccinate reductase furnishes 
the hitherto missing reducing system (15) [See (16), 
however |. 

A full evaluation of the results obtained with dihy- 
droxyfumarate must take into account not only the 
autoxidations but also the decarboxylation of this sub- 
stance (17, 18). In some plant preparations, for ex- 
ample, the anaerobie decarboxylation product of di- 
hydroxyfumarate oxidizes DPNH enzymatically, and 
the dependence of the dihydroxyfumarate-DPNH re- 
action on oxygen is thereby partially obscured. A more 
detailed description of the nonenzymatic and enzy- 
matie reactions that diketosuccinate and dihydroxy- 
fumarate undergo will be presented elsewhere. 
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Stability and Absorption Spectrum 
of Malononitrile 


J. Mendelson, J. H. Mendelson, 
B. J. Fax, R. G. Grenell 


Psychiatric Institute, 
University of Maryland, Baltimore 


The investigation of Hydén and Hartelius (1) into 
the effects of malononitrile on neuronal metabolism 
and mental disease aroused much interest in its mecha- 
nism of action and possible therapeutic value. They 
stated (1): 

It is possible by means of a chemical agent—in 
this case malononitrile—to stimulate the large nerve 
cells of the central nervous system to an increased 
production of nucleic acid and protein substances. 
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This appears to take place through stimulation of 
the protein producing system of the nerve cell to 
increased activity. 


This in vivo effect of malononitrile as a stimulant 
to nucleoprotein synthesis has not been substantiated 
by American investigators. None of the American 
studies reported spectrophotometric analysis of the 
malononitrile solutions used. The experiments (2) 
described here show that such measurements are 
essential. 

Materials and methods. Samples of malononitrile in 
crystalline form were obtained from several sources: 
Eastman Kodak Company, The Schering Corpora- 
tion, Nutritional Biochemical Company, and Schwartz 
Laboratories. In addition, a 5-percent aqueous solu- 
tion of CH,(CN), specially prepared by the Astra 
Chemical Company was obtained through the courtesy 
of Holger Hydén of the faculty of medicine in Gote- 
borg, Sweden. The solution was said to have been 
“stabilized” by the addition of a simple substance. 
(This is discussed further in a later section.) It was 
the same solution used by Hydén and Hartelius in 
their original experiments. 

Samples of the American-made malononitrile were 
prepared in 0.07M concentration for ultraviolet spee- 


‘trophotometrie study and allowed to stand at room 


temperature in daylight. Readings were taken at vari- 
ous intervals up to 104 days. In the visible region of 
the spectrum, peak concentrations of 1.5M and 0.15M 
were run in addition to the 0.07M solutions. Extine- 
tion coefficients used in plotting the spectra of these 
preparations are all based on the original concentra- 
tions of the maiononitrile in solution. 

The spectrum of the malononitrile solution pre- 
pared by the Astra Chemical Company was run in 
0.01M concentration. This preparation was received 
as a 5-pereent aqueous solution (0.75M); this was 
removed from the bottle with a syringe and diluted 
in a volumetric flask. The recordings were made with 
the Beckman DU spectrophotometer. The slit widths 
used for malononitrile solution peak recordings were 
0.75 mm at 268 mu and 0.20 mm at 358 mu. 

Results. Melting-point determinations were run on 
desiccated samples of malononitrile. The melting point 
of all samples of American manufacture was found 
to be 30°+1°C. The Astra compound was evaporated 
to dryness in a vacuum desiccator. It showed no sharp 
melting point, but part of the sample melted at 30° 
and another part at 70°C. 

The pH of all samples was determined and found 
to be on the acid side; a 1.0M solution had a pH of 
about 5, and a 0.1M solution had a pH of 6. There 
was no significant change in the pH of the solutions 
on standing for 20 days. 

The Liebig titrametric and alkaline picrate colori- 
metric tests for cyanide ion gave indication in all 
samples tested of 0.1 to 0.3 percent cyanide ion. It is 
felt, however, that these results may not be reliable 
in that they could be due to the presence of such sub- 
stances as isonitriles. 

Spectra of the various malononitrile samples were 
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Fig. 1. Spectrum of CH,(CN), prepared by the Astra 
Chemical Co., Sweden. (A) Ultraviolet absorption spee- 
trum, showing the peak at 268 my. (B) Absorption spee- 
trum in the visible region, showing the peak at approxi- 
mately 358 


obtained in both the visible and the ultraviolet. Hydén 
and Hartelius (1948) had published the ultraviolet 
absorption spectrum for the Astra malononitrile 
employed in their experiments. Plotting extinction 
(which we call absorbance—not extinction coefficient) 
against wavelength, they reported a peak at 2700 A 
with an absorption maximum of approximately 0.53. 
The spectrum obtained in our laboratory for an Astra 
sample shows a similar peak at 268 mp» with an ex- 
tinetion coefficient of 25 (Fig. 1A). Readings taken 
on this sample in the visible region show a second 
peak at 358 mp» with a relatively low extinction co- 
efficient of 1.3 (Fig. 1B). This region of the spectrum 
was not reported by Hydén and Hartelius. 

When freshly prepared in aqueous solution, none 
of the American-made products showed any peaks, 
either in the ultraviolet or visible regions; rather they 
showed a gradual decrease in absorbance in the diree- 
tion of the region of longer wavelength. However, 
when these solutions were allowed to stand at room 
temperature, with the passage of time, a steady in- 
erease in absorbance was noted leading to peak for- 
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Fig. 2. Absorption spectra of American- and Swedish- 
made CH,(CN), in aqueous solutions m the ultraviolet 
and visible regions, showing the changes with time. 
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Fig. 3. The effect of the passage of time on the ultra- 
violet absorption spectra of aqueous solutions of four 
different samples of American-made CH,(CN,). In each 
case, the curve nearest the abscissa represents the initial 
recording. 


mation at both 268 and 358 mu. Different rates of 
change were observed for different samples (Fig. 2). 
Although little change was evidenced by the Astra 
solution when stored under refrigeration in the dark, 
a dilute aqueous solution (0.01M) of the Astra prod- 
uct keep at room temperature also showed an increase 
in extinetion coefficient of the peaks at both 268 and 
358 mp (Fig. 3). 

Discussion and conclusions. When the malononitrile 
samples arrived, it became apparent almost at once 
that they were not stable; that is, some decomposition 
process was occurring, as evidenced by the formation 
of a brownish liquid, no matter under what conditions 
the samples were kept, such as in the dark and under 
refrigeration. Upon inquiry, additional information 
relative to this problem was obtained from two 
sources. The Schering Corporation stated that this 
substance was unstable, as evidenced by a steady in- 
crease in the amount of malononitrile necessary to 
produce an LD,, in rats, an increase that was time 
dependent—that is, as the malononitrile aged in erys- 
talline form (3). 

For the remainder of our information in this re- 
gard, we are indebted to Holger Hydén. In answer 
to our query on whether he had observed such decom- 
position, he informed us that he had. As a result, he 
had used, henceforth, a “stable” substance prepared 
for him by the Astra Chemical Company. Something 
was added by this company to “stabilize” the solution. 
He promptly sent us a sample of this Swedish prepa- 
ration. Our spectrophotometric data indicate that this 
Astra malononitrile (as employed by Hydén and Har- 
telius) is not the same as the freshly prepared solu- 
tions used by the American investigators. The Amer- 
iean preparations, when left standing at room tem- 
perature for a long enough period of time, develop 
the same spectral characteristics as the Astra com- 
pound. Different samples of American malononitrile 
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changed at different rates. This may be a result of 
the presence of different concentrations of impurities 
that catalyze the reaction. Two conclusions ean be 
drawn from this observation: (i) The Swedish prepa- 
ration is not malononitrile stabilized in its pure state 
but appears to be a partially stabilized decomposition 
or reaction product, and (ii) It is not necessary to 
add any other substance to the malononitrile (as Astra 
did) to produce this so-called “stabilized” substance, 
since it appears in aqueous solutions of the American 
products merely as a result of the passage of time. 

The present experiments showed that, under certain 
conditions, the Astra product also changes with the 
passage of time; that is, the absorbance at the 268 
and 358 mp peaks increases, as is the case with the 
American product. Consequently, in regard to this 
factor at least, it is evident that the Astra compound 
is not a truly “stable” one. 

Many things could be happening to such malono- 
nitrile solutions, such as polymerization, formation of 
cyclic structures, and so forth; but, until further de- 
tailed information is obtained relative to this ques- 
tion, no more can be said than that the malononitrile 
does undergo a change, by which a second and dif- 
ferent substance is formed. Thus, it becomes obvious 
that the compound used by Hydén and Hartelius was 
in all likelihood a reaction product of malononitrile 
or a mixture of malononitrile and its reaction prod- 
ucts. The fresh solutions used by other investigators, 
since they were not of the same chemical structure, 
would not be expected to have the same biological ac- 
tivity. On the basis of these findings, it would appear 
that a reevaluation of the usefulness of malononitrile 
in the therapy of mental disease must be made. These 
data may help to explain why the numerous reports 
dealing with the role of malononitrile in therapy (4— 
6) of mental disease, as well as other diseases involv- 
ing nucleoprotein metabolism in the central nervous 
system (7-9), have differed in certain respects from 
one another and, in general, from that of Hydén and 
Hartelius. 

The question that arises concerns the action of the 
aged solution. In accordance with the findings of 
Hydén and Hartelius, it is possible that nucleoprotein 
stimulation could be part of an initial “excitatory” 
period following interference with cellular oxidative 
mechanisms, but it is also possible that these two fac- 
tors are completely independent of each other. We 
face, therefore, several complex problems: (i) What 
is the structure of the active substance? (ii) What is 
its specifie action in vivo as compared with the results 
obtained in vitro? (iii) Is there a therapeutic effect of 
the active substance? 

The structure of the active substance is not merely 
of academic interest. It may be that this is one of that 
group of substances whose combination with specific 
cell constituents is dependent on particular molecular 
structure or reactive groups. It is hoped that investi- 
gations of the infrared spectra, which are under way, 
may provide some information in this regard. If stud- 
ies of other dinitriles should show this to be so, then 
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Ferguson’s principle could be applied—namely, sub- 
stances that are present at the same proportional 
saturation in a given medium have the same degree of 
biological action—and indication could be obtained re- 
garding the presence or absence of structurally spe- 
cific or nonspecific action. This principle has already 
been fruitful in biological investigation; for example, 
in studies of action of narcotics (10). Future experi- 
ments are being designed with this in mind. 


SUMMARY 


1) Spectra in the ultraviolet and visible regions have 
been obtained on samples of malononitrile under different 
conditions. The samples were manufactured by several 
companies in America and Sweden. 

2) The spectral analysis has demonstrated that the 
compound used by Hydén and Hartelius is not the same 
as that employed by American investigators. If, however, 
an aqueous solution of the American product is allowed 
to stand at room temperature for a long enough time, 
it develops the same spectral characteristics as the Swed- 
ish solution. 

3) Future studies will concern themselves with at- 
tempts to identify the active substance and to examine 
its effect on neuronal nucleoproteins. 
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Stimulus Control of Food- and 
Shock-Maintained Behavior 


Charles B. Ferster 


Psychological Laboratories, Harvard University 
Cambridge, Massachusetts 


This paper presents a technique for maintaining 
behavior in a rat that is alternately under the control 
of shock avoidance and food reinforcement (1). 

Sidman described a conditioning procedure that 
maintained a constant rate of bar pressing when each 
bar press postponed a brief electric shock (2). Tech- 
niques have also been developed for maintaining lever 
pressing by following lever-pressing responses inter- 
mittently with food. Moment-to-moment rate changes 
have been generated that are both reproducible and a 
function of how reinforcement is made contingent 
upon the bar press (3-5). Under both of these tech- 
niques, the momentary rate, as well as the day-to-day 
level of responding, are sensitive base lines for the 
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study of the control of behavior by noxious stimuli 
and food reinforcement. 

Alternate periods of buzzer and no buzzer were 
used. When the buzzer was off, the Sidman-avoidance 
procedure was in foree. Each lever press postponed a 
1/5-see electrie shock by 30 see. If no bar presses 
were made, the shock recurred every 30 see. After 8 
min of avoidance procedure, the buzzer was turned 
on, the shocking cireuit was disconnected, and the first 
lever press occurring after 8 min was followed by a 
pellet of food. The buzzer was then turned off, the 
program reverted to the shock-avoidance procedure, 
and the cycle was repeated. Two cumulative recorders 
operating in tandem recorded the lever presses that 
occurred during these alternate periods of buzzer on 
and buzzer off. 

Figures 1 and 2 are cumulative response curves 
after 120 hr of the avoidance and food behavior. The 
rat behaved appropriately to the food- and shock- 
avoidance schedules. When the buzzer was off and the 
shock-avoidance procedure was operating, the bar 
pressing oceurred at a constant rate of 6 responses / 
min. When the buzzer was on and the food-reinforece- 
ment procedure was operating, the rate of lever press- 
ing was zero for 1 to 2 min after the receipt of a food 
pellet; during the remainder of the 8-min period, the 
rate increased gradually to a terminal rate of about 
60 responses/min. The diagonal marks on the food 
record indicate where a food pellet was delivered. 
Similar curves were recorded for two other rats. 

The behaviors under the two schedules show little 
effect upon each other. The constant rate of emission 
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Fig. 1. Each bar press postpones a brief electric shock 
for 30 see. 
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8 MIN. 
Fig. 2. The first bar press after 8 min produces a pellet. 
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of the avoidance responses within each experimental 
period and day-to-day reproducibility confirm Sid- 
man’s results. The food curve in Fig. 2 is similar to 
records of pigeons and other rats after extended 
training on this kind of procedure. The interaction 
between the two schedules can be determined by 
manipulating each schedule in turn and observing the 
effect on the behavior under the control of the other 
schedule. For example, if the food reinforcement were 
not delivered at the end of the 8-min period, the rate 
of bar pressing would eventually fall to zero when- 
ever the buzzer was on. Any concomitant change in the 
shock-avoidance behavior would be a consequence of 
an interaction from the food-maintained behavior. 
The different character of the rate changes generated 
by the two schedules of this experiment simplifies the 
identification of the interactions between them. 

More complicated behavioral processes, such as dis- 
crimination procedures or other schedules of food -re- 
inforeement, could also be used alternately with the 
avoidance procedure to serve as base lines for the 
emotional by-products of the avoidance behavior or 
side effects of analgesic drugs. 
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Filament Formation in E. coli Induced 
by Azaserine and Other 
Antineoplastic Agents 


Richard E. Maxwell and Violet S. Nickel 


Research Department, Parke, Davis & Company, 
Detroit, Michigan 


Azaserine (0-diazoacetylserine) is a new antibiotic 
that has limited activity against microorganisms but 
is of great interest because of its ability to inhibit 
certain experimental neoplasms (1—3). 

A remarkable effect of azaserine on the growth of 
Escherichia coli was the induction of the formation of 
greatly elongated filaments, as are shown (4) in Fig. 1. 
Examination of these filaments in the phase micro- 
seope indicated that they were apparently multinu- 
cleate and nonseptate. The length of the filaments 
varied from a few times to as much as 100 times the 
length of a normal cell, depending on the time of ob- 
servation after exposure to the inhibitor. Short fila- 
ments could be observed only 30 min after inoculation 
into azaserine-containing medium. 

In contrast to certain other observations on inhibi- 
tor-induced filament formation (5, 6), there was no 
critical level of azaserine at which the phenomenon 
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Fig. 1. Electron photomicrograph of filamentous £. coli 
after 5-hr exposure to 0.025 gamma/ml of azaserine. Sev- 
eral organisms of normal length may be seen (x 4800). 


oceurred. Although detailed correlation of filament 
length with azaserine level has not yet been made, it 
was obvious that filaments appeared whether the in- 
hibition was barely significant or almost complete. 

The striking nature of this morphological aberra- 
tion led to the examination of other inhibitors and 
antineoplastic agents. For most of the growth studies, 
a salts-glucose medium (7) was employed, but ob- 
servation of filament formation could be repeated in 
nutrient (neopeptone) medium. Escherichia coli 
(Parke, Davis Culture Bureau No. 03489) was main- 
tained in the synthetic medium. A 0.1-ml inoculum 
from an over-night growth was added to 9.9 ml of the 
medium at 37°C containing the desired constituents, 
and nephelometrie determinations of cell mass were 
made at hourly intervals for 7 hr. Phase microscopic 
examinations were made of cultures that were in- 
hibited in the range of 30 to 70 percent. 

Under these conditions, the following inhibitors 
did not cause the formation of nonseptate filaments: 
chloramphenicol, chlortetracycline, oxytetracycline, 
streptomycin, sulfanilamide, aminopterin (8), a-meth- 
opterin (8), 8-azaguanine (8), glycidol, 2,6-diamino- 
purine, 6-mereaptopurine (9), ethionine, 6-2-thienyl- 
alanine, 6-methyltryptophan, isobutyl diazoacetate 
(9), and diazomalonie ester (9). The following com- 
pounds were found to be as potent as azaserine in in- 
ducing filament formation: methyl-bis(2-chloroethy]) - 
amine, triethylenemelamine (8), and 5-diazouracil. 
Filaments induced by penicillin were characterized by 
large sphere-shaped vesicles (10), a feature that was 
never seen in filaments produced by the other inhibi- 
tors. 

Since this study was made, another report has ap- 
peared with illustrations of the filaments induced by 
nitrogen mustard (11). It has been known for many 
years that gamma-irradiation of FE. coli results in 
filament formation (12). 

It has been observed in this laboratory, as well as 
in another (13), that inhibition of Z. coli in synthetic 
mediums by low levels of azaserine may be reversed 
by aromatic amino acids. Higher levels of azaserine 
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Table 1. 

Growth,” Growth,” 

Inhibitor Addition 1) Addition addition + 

gamma/ml) at7hr (gamma/ml) only inhibitor 
Azaserine 0.025 42 L-Tryptophan 2.5 100 100 
Azaserine 05 0 L-Tryptophan 5.0 100 78 
Azaserine 5 0 L-Tryptophan 50.0 100 21 
Azaserine 2.0 0 L-Tryptophan 1000.0 100 8 
Azaserine 0.025 52 Cytidylie acid 100 100 63 
Azaserine 025 40 Glutathione 150 100 32 
Methyl-bis(2-chloroethy]) amine 1.0 40 L-Tryptophan 100 100 38 
Methyl-bis (2-chloroethyl) amine 1.0 40 Cytidylie acid 100 100 36 
Methyl-bis(2-chloroethyl) amine 2.0 26 Glutathione 300 84 61 
5-Diazouracil 0.5 36 L-Tryptophan 100 100 65 
5-Diazouracil 5 31 Cytidylie acid 5 100 0 
5-Diazouracil 5 38 Glutathione 150 85 74 


* Control growth = 100. 


become increasingly refractory to this reversal, as is 
shown in Table 1. Sulfhydryl compounds are known to 
act as protective agents against the effects of radia- 
tion and radiomimetie compounds (14). It was discov- 
ered in the course of reversal studies that eytidyliec 
acid potentiated the inhibition of FE. coli by 5-diazo- 


- uracil, although by itself eytidylie acid had no effect 


on growth. At the level of cytidylie acid that caused 
marked potentiation, adenylic, .guanylie, uridylie, 
thymidylic, and desoxyeytidylic acids had no effect. 
Neither uracil nor uridine, at 100-gamma/ml levels, 
had any reversing or potentiating effect on the inhibi- 
tion by 0.5 gamma/ml of 5-diazouracil. 

Advantage was taken of these effects of tryptophan, 
glutathione, and cytidylic acid in an attempt to dis- 
cover possible interrelationships among the three fila- 
ment-formers involved, with the results shown in 
Table 1. Both tryptophan and glutathione appeared to 
“reverse” partially diazouracil inhibition, indicating 
possible connections with the modes of action of aza- 
serine and nitrogen mustard. The effect of cytidylic 
acid on diazouracil inhibition was unique, and gluta- 
thione had no effect on azaserine inhibition. 

Additional information is available that emphasizes 
divergencies in the modes of action of azaserine and 
nitrogen mustard. Azaserine did not reduce the viseos- 
ity of solutions of highly polymerized desoxyribonu- 
cleic acid, nor did it inhibit rat brain cholinesterase, 
while nitrogen mustard is very active in both respects 
(15). On the other hand, the evidence presented here 
suggests that interference with aromatic amino acid 
synthesis or utilization may be only one aspect of 
azaserine activity. 

Obviously, such a complex situation calls for many 
approaches and more penetrating analyses. On the 
basis of the results so far obtained, it may be con- 
cluded that filament formation under the described 
conditions is not peculiar to antineoplastic agents but 
can be indicative of a type of cytotoxicity that may or 
may not be extrapolated with success to mammalian 
systems. It is hoped that biochemical investigations 
in progress will make it possible to evaluate further 


13 AuGusT 1954 


the significance and possible utility of filament forma- 
tion in the search for antineoplastic compounds. 
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Sucrose Inhibition of Resorcinol Hemolysis 


Harrison Latta and Sarah Stephens Polt 


The Institute of Pathology, 
Western Reserve University, Cleveland, Obio 


In a previous electron microscopic study of the 
surface and interior of erythrocytes in the process of 
hemolysis, the observed changes suggested that osmo- 
tie hemolysis left the erythrocyte ghost elastic, while 
antibody and complement hemolysis produced a rigid 
ghost (1). These results were compatible with the dif- 
ferent shape and volume changes produced in solution 
by low osmotie pressure on one hand and various 
hemolysins on the other hand (2, pp. 26, 82, 245). In 
general, the hemolysins produce a decrease in surface 
area followed by an increase to a critical area and 
volume, different for each agent, at which point 
hemolysis oceurs. One hypothesis to explain this two- 
stage process would be that the hemolytic agent pro- 
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Table 1. Resoreinol hemolysis of human erythrocytes—effect of sucrose and glucose. 


2.5-percent suspension of RBC in: Hours* 
Resorcinol NaCl Sugar 
M M M 0.5 1 1.5 2.5 3.5 4.5 7 23 
0.032 0.15 0 0 + + + + + + 
0.124 0.15 + +4 +t 
0.124 0.15 0.28 glucose + + + + + + +t ++ 
0.124 0.15 0.15 sucrose 0 0 0 0 0 0 + + 
0.15 0.28 glucose 0 0 0 0 0 0 +. + 
0.15 0.15 sucrose 0 0 0 0 0 0 + + 
0.15 0 0 0 0 0 0 + . 


* At 25°C for 7 hr, then at 83°C for next 16 hr. 


+ indicates a trace, and ++++ indicates maximal hemolysis. 
An isotonic solution = 0.15M NaCl=0.3M sucrose or glucose = 10 percent sucrose = 5 percent glucose. 


duces an increase in the intermolecular surface forces 
that results in shrinking or folding of the “membrane” 
with an increased rigidity. The second stage, swelling 
to the point of rupture, could be explained by an 
increase in internal osmotic pressure. This can be 
tested (3) by attempting hemolysis in a solution made 
hypertonic with nonpenetrating molecules such as 
sucrose. Resoreinol was chosen as the test hemolytic 
agent because it allows a volume increase before 
hemolysis greater than that produced by most other 
agents, including antibody and complement (2, p. 
240). 

In the first of these preliminary experiments, vary- 
ing concentrations of resorcinol (1,3-benzenediol) were 
added to 2.5-percent suspensions of washed human red 
blood cells. The NaCl concentration was maintained at 
0.15M (isotonicity). The degree of hemolysis was esti- 
mated from 0 to ++++ by the volume of sedimented red 
cells and the color of the supernate. Results typical of 
a series of tubes are shown in Table 1. Human red cells 
are hemolyzed by resorcinol in a manner suggested 
by the general S-shaped hemolysis-time curves dis- 
eussed by Ponder (2, p. 176). At low resorcinol con- 
centrations, a small amount of hemolysis occurred in 
1.5 hr and did not progress further during the experi- 
ment. Larger concentrations produced more rapid and 
more extensive hemolysis. Resoreinol hemolysis is eom- 


centration. 


pletely inhibited by 5 percent sucrose (0.15M) in 
isotonic saline. Five percent glucose (0.3M) under 
similar conditions showed only moderate inhibition, 
which could be explained by the specific active trans- 
port of glucose into human red cells (4). 

In the next experiments, a few representative re- 
sults of which are shown in the upper half of Table 2, 
it was found that hypertonic sucrose solutions would 
also prevent resorcinol hemolysis of rabbit red cells. 
Sodium chloride at the same osmotic pressure does not 
prevent resorcinol hemolysis but does slow it. This 
partial inhibition by a slowly penetrating ionie sub- 
stance is compatible with an osmotic effect and sug- 
gests that the sugars do not need to act by virtue of 
their chemical similarity to one another and to re- 
soreinol. Lowering the temperature from 26° to 3°C 
delays hemolysis. 

In the third set of experiments, the sucrose con- 
centration was varied. The results of two of these are 
shown in the lower half of Table 2. Most solutions of 
1 percent sucrose (0.030M or 0.1 isotonic) in isotonic 
NaCl and higher concentrations of sucrose completely 
inhibited resoreinol hemolysis of rabbit erythrocytes 
in the experimental period; 0.025M sucrose and grad- 
ually decreasing concentrations down to 0.005M per- 
mitted increasing rates of hemolysis. 

The results are entirely compatible with the original 


Table 2. Resoreinol hemolysis of rabbit erythrocytes—effect of temperature, hypertonic NaCl, and sucrose con- 


2.5-percent suspension of RBC in: Hours 
Resorcinol NaCl Sucrose 

M M M 0.16 0.5 1 1.5 2 2.5 3 
0.124* 0.15 0 0 0 
0.124 0.15 0 + ++ +4+++ 4+4+++ +4+++ 
0.124 0.07 0.6 0 0 0 0 0 0 0 
0.124 0.37 0 0 + + + 4h +H+ 
0.124 0.15 0 0 0 + ++ +++ +4+4+4+ 
0.124 0.15 0.010 0 0 0 + + +H +4+ 
0.124 0.15 0.030 0 0 0 0 0 0 0 


* At 3°C; the other results are at 25 to 26°C. pH of resorcinol tubes 6.8 to 6.9. 
Controls with equivalent amounts of sucrose and NaCl showed no hemolysis. 
The last three rows were determined with a different suspension of red cells at a different time. 


ScIENCE, vou. 120 


— 
] 
Sak 
, 
4 
4 
ae 
i 
| 


hypothesis, although other effects of the hemolytic 
agent on the structure of the cell cannot be ruled out. 
Inhibition of saponin or bile salt hemolysis by vari- 
ous sugars in isosmotice solutions has been deseribed 
and the possible influence of reduced ionic strength 
discussed (2, p. 274). The sucrose inhibition of the 
present experiments is effective even with the ionic 
strength maintained constant. An increased internal 
osmotic pressure produced by a hemolytic agent might 
be due to (i) an inerease of ions in the interior of the 
cell consequent to the loss of differential membrane 
permeability, or (ii) dissolving normally insoluble or 
structurally bound internal macromolecules. Experi- 
mental support of the first factor has been advanced 
by several investigators (5, 6,7). However, a low con- 
centration of resorcinol will allow marked cation 
shifts with only a little swelling (2, p. 244). The see- 
ond possibility has apparently not yet been investi- 
gated, but it is noteworthy that the excess osmotic 
pressure, 0.1 isotonic, of the lowest sucrose concen- 
tration completely inhibiting resorcinol hemolysis in 
these experiments corresponds exactly to the osmotic 
pressure caleulated for hemoglobin in red cells by 
Wilbrandt (7). Further work is being done to eluci- 
date these mechanisms with quantitative volume and 


‘percentage hemolysis determinations. 
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An Earlobe Algesimeter: 
A Simple Method of Determining 
Pain Threshold in Man 


Ephraim S. Siker, Mark Swerdlow, 

Francis F. Foldes 

Department of Anesthesia, Mercy Hospital and 
Section on Anesthesiology, Department of Surgery, 


University of Pittsburgh, School of Medicine, 
Pittsburgh, Pennsylvania 


A dependable and reproducible method for deter- 
mining pain threshold is essential in the quantitative 
evaluation of analgesic drugs. Thermal radiation and 
electric stimulation of the tooth pulp, two commonly 
used methods, have recently been criticized (1-3), be- 
cause the results obtained have not been uniformly 
reproducible even in trained subjects. Faradie stimu- 
lation, for the determination of pain threshold, was 
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Fig. 1. Inductorium for determination of pain thresh- 
holds: A, battery; B, cireuit breaker; C, primary coil; 
D, secondary coil; EZ, earpiece; F, calibrated scale. 


first clinically investigated by Martin et al. in 1913 
(4-7). Macht and his associates (8) in 1915 used an 
inductorium to study quantitatively the analgesic 
tion of opium alkaloids in trained subjects. It is the 
purpose of this paper to describe the use of the indue- 
torium for the determination of pain thresholds in 
untrained subjects and to introduce the earlobe as the 
site of stimulation. 

The apparatus (Fig. 1) consists of a standard in- 
ductorium connected to a 114-v dry cell battery. The 
primary and secondary coils are identically wired. A 
simple key is interposed between the battery and in- 
ductorium. Direct interrupted current is obtained 
through an electromagnetic circuit breaker. With the 
help of an electrocardiograph, the cireuit breaker was 
regulated to produce faradic current of 60-cy/see fre- 
quency. An adjustable earpiece is connected to the 
secondary coil of the inductorium. 

The investigation was carried out on 12 male and 
12 female untrained volunteers whose ages ranged 
from 21 to 36 yr. The subject lay on a bed in a quiet 
room and was allowed to rest for 20 min before the 
testing began. The earpiece was then applied to one 
of the earlobes and the screw was adjusted until good 
contact without discomfort was obtained. The second- 
ary coil was then moved at a uniform slow speed 
toward the primary coil, and the subject was familiar- 
ized with the sensations of vibration, prickling, and 
sudden sharp pain (the end-point), which occur sue- 
cessively as the secondary coil is advanced. The vol- 
unteer was instructed to signify immediately the onset 
of the sharp pain. After this preliminary trial, 10 
tests were carried out at 3-min intervals on each sub- 
ject. The position of the secondary coil at the moment 
of response was read from the calibrated seale; this 
figure was taken to represent the pain threshold. 
After the 10 tests, one similar test was carried out 
on the other earlobe. During the experiments, the sub- 
jects could not see the markings on the seale, nor were 
the results diseussed with them. All the tests were 
performed by the same investigator (M.S.). 

Table 1 shows the means and standard errors of 
pain thresholds obtained in the male and female 
groups. The single test on the contralateral ear fell 
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Table 1. 


Pain threshold values in the 24 subjects. 


Stand- Stand- 
Males ard Females ard 

error error 
ELL. 8.5 0.13 J.G. 64 0.06 
R.E.H. 7.9 05 P.C. 7.8 10 
6.7 05 D.Q. 7.1 .03 
F.R.P. 7.4 .04 M.V. 8.0 .05 
B.O. 7.5 .03 6.6 .06 
J.P.K. 8.6 07 MSS. 73 05 
N.M.P. 8.0 04 J.M. 8.1 03 
RS.V. 8.1 .07 74 04 
JG. 7.2 .05 N.K. 8.3 .06 
S.L. 8.0 05 L.L. 8.9 10 
M.S. 7.8 04 LD. 7.8 -29 
E.H. 7.8 01 M.P. 14 .07 


within the range of the standard deviation in every 
case. The mean and standard error for the male and 
female groups were 7.7+0.16 and 7.6+0.20, respec- 
tively. 

With the method of algesimetry described, it was 
observed that the end-point is sharp eliciting of a 
spontaneous response. The range of the standard 
errors of the pain-threshold determinations made on 
the same individual suggests a highly significant de- 
gree of reproducibility. The variation in pain thresh- 
olds between different subjects was of a low order, 
and no significant sex difference was observed. The 
apparatus is compact, simple to use, inexpensive, and 
requires no special training on the part of the oper- 
ator. Furthermore, reliable results can be obtained 
in untrained subjects. 

The ear lobule as the site of stimulation appears to 
be advantageous, because it has a relatively uniform 
thickness in different individuals and is composed 
only of skin, areolar, and adipose tissues. The anat- 
omy of the earlobe permits passage of the stimu- 
lating current through its entire thickness; the stim- 
ulus is therefore more uniform than in methods where 
surface stimulation is applied. This method is cur- 
rently being employed to investigate the effects of 
Nisentil® on pain threshold in man. 

Since the time that this paper was accepted for 
publication, it has come to our attention that a simi- 
lar method, utilizing electric stimulation of the ear- 
lobe, has been employed by Hofmann and his co- 
workers (9) for the study of the changes in pain 
threshold caused by various combinations of analgesic 
drugs. 
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Radiation-Induced Chlorophyll-less 
Mutants of Chlorella 


Edward E. Butler 


Department of Plant Pathology, Institute of Agriculture, 
University of Minnesota, St. Paul 


Although many physiologic investigations have been 
made of Chlorophyceae, particularly Chlorella, there 
are very few publications on genetic variation in this 
group. Reports of chlorophyll-less mutants have been 
confined to species of Chlorella. 

Beijerinck (1) reported the natural occurrence of 
yellow and colorless colonies of Chlorélla variegata on 
culture mediums. This observation was later confirmed 
by Meyer (2), who attributed the presence of yellow 
and colorless forms to variation within the normal 
green colony. Recently Granick (3) induced colorless, 
pale yellow, and light green mutant colonies in C. vul- 
garis with x-rays. The present paper (4) presents the 
preliminary results of exposing cells of C. pyrenoid- 
osa to ultraviolet light and the characterization of cer- 
tain resulting mutants. 

An isolate of C. pyrenoidosa obtained in pure cul- 
ture from a single cell was used in this study. The 
cells were grown in continuous light in broth contain- 
ing beef extract, tryptose, glucose, and sodium nitrate. 
A suspension of cells was prepared from cultures 
7 to 10 days old by decanting the broth and adding 
distilled water. Fifteen milliliters of this suspension 
was pipetted into a Petri dish and exposed, at a dis- 
tance of 3 em, 1 to 4 min to ultraviolet light from a 
Westinghouse type SB Sterilamp. Cells were then dis- 
tributed on the surface of agar plates and incubated 
in diffuse daylight for 3 wk. 

Mutations were observed for the following char- 
acters: rate of growth, topography, and color of the 
colony; starch synthesis, plastid formation, and cell 
size. This report deals especially with induced changes 
in cell pigmentation. 

Mutant colonies from the parent (C-1) were of 
lighter tints of green. Green colonies with yellow 
sectors and dwarf colorless colonies appeared fre- 
quently, but cells from these nongreen areas did not 
grow when transferred to fresh mediums. C-1 was 
very stable in culture and rarely gave rise to color 
mutations, either naturally or through the use of a 
mutagen. On one occasion, however, two yellow col- 
onies were obtained from an aging culture, but in sub- 
sequent analysis of cell populations from cultures up 
to 5 mo old no color mutations were fomid. 

A light green mutant, CM-1, obtained from the 
parent produced mutants when exposed to ultraviolet 
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Table 1. Characteristics of parent and mutant lines 
in diffuse daylight on meat extract-tryptose medium. 


he = 
ae ee AS ne 
Parent 
-1 green 2.0— 3.5 +* +7 Normal 
Mutants 
CM- 5 _ yellow 2.0-— 3.5 + + Normal 
CM-24_ white 3.0-11.0 + > Normal 
CM-29 white 3.0— 7.0 Normal 
white 3.0— 7.0 None 


* + indicates presence ; — indicates absence of character. 
+ Cells stained with erystal violet and examined at ap- 
proximately 1000 magnification. 


light similar to those produced by C-1. Neither yellow 
nor white colonies were obtained from this line. It did, 
however, give rise to CM-3, a light olive-green mutant, 
which in turn produced several yellow colonies after 
treatment. One such yellow mutant, CM-5, yielded 
white, red, and green colonies after exposure to ultra- 
violet light. A white mutant, CM-24 (Table 1), gave 
rise spontaneously to a pale yellow mutant, CM-35. 
This yellow line mutated to light green after exposure 
to ultraviolet light. Thus it was possible to induce 
white mutants, apparently without chlorophyll, step- 
wise from the green parent. It was also possible to 
obtain green colonies similar to the parent stepwise 
from the white lines. 

White mutants CM-29 and CM-30 were stable in 
culture, but this was not true for most of the yel- 
low and light green mutants. When maintained on 
beef extract-glucose agar, particularly in light, cul- 
tures tended to revert to the color of the line from 
which they were immediately derived. This difficulty 
of maintaining pure stocks was overcome by growing 
variable lines on a medium composed only of inor- 
ganic salts and glucose. 

Like the parent, C-1, colorless mutants reproduce 
by autospores. In this process the cell protoplasm 
divides to produce a tetrad of cells. Although the 
tetrad is transitory, two cells of different size may 
adhere in such a way to make it appear that cell 
multiplication is by budding or fission. The proto- 
plasm frequently divides to produce only two globose 
spores that lie free within the wall of the parent cell. 

The white mutants occasionally formed filamentous 
cell protrusions similar to the fusion tubes of certain 
yeasts. These tubes were 1 to 2 » in diameter and 
approximately 2 to 4 » long. Other morphological 


characters of selected mutants are summarized in 
Table 1. 

Chlorophyll-less mutants were not deficient for vita- 
mins or other growth factors. All the lines grew rap- 
idly in a medium comprising inorganic salts and glu- 
cose. In the dark, the parent and mutants (Table 1) 
behaved similarly in sugar assimilation tests. Glucose 
and galactose were strongly assimilated, lactose and 
maltose weakly, and sucrose was not utilized. Fermen- 
tation tests with these sugars were negative. Nitrate 
and nitrite nitrogen were utilized by C-1 and by the 
white lines, but growth was sparse when cultures 
were supplied with either asparagine or ammonium 
ehloride. 

Permanently colorless forms analogous to the eolor- 
less mutants of C. pyrenoidosa have been reported 
from nature. These forms have been referred to the 
genus Prototheca, which was created in 1894 by 
Kriiger (5) to accommodate two unicellular organ- 
isms that he considered fungi. Kriiger (5) pointed out 
the close resemblance of Prototheca spp. in form and 
development to certain lower green algae, particularly 
to such forms as C. vulgaris Beijerinck. A comparison 
of the white mutants (Table 1) with P. chlorelloides 
obtained from the University of Indiana culture col- 
lection confirmed the similarities in ontogeny and 
morphology of the two genera. Since the species of 
Prototheca are alga-like in their reproduction and 
show no direct connection with existing groups of 
fungi, they have been regarded by some phycologists 
as colorless algae. 

It may be inferred from the results presented in this 
paper that the colorless forms of the genus Prototheca 
could have arisen by mutation from the Chlorophy- 
ceae. Indeed Beijerinck (1) assigned a colorless mu- 
tant of C. variegata to a new species P. krugeri. In his 
opinion this was a transition from an alga to a 
fungus. 

It has not been possible to study the range of 
potential characters that may be produced in the 
colorless mutants. Studies are therefore being con- 
tinued to determine the limits of genie variation and 
phenotypic variability. 


References and Notes 


1. G. van Iterson, Jr., L. E. den Dooren de Jong, and A. J. 
Kluyver. Martinus Willem Beijerinck (Martinus Nijhoff, 
The Hague, 1940). 

H. Meyer, Beih. Bot. Centr. Abt. 1 51, 170 (1933). 

8S. J. Granick, J. Biol. Chem. 172, 717 (1948). 

Paper No. 3133, Scientific Journal Ser., Minnesota Agri- 
cultural Experiment Station, St. Paul. Research con- 
ducted under contract AT(11-1)-42 between the U.S. 
Atomic Energy Commission and the University of Min- 
nesota. I am indebted to E. C. Stakman for suggesting 
studies in experimental evolution and to John Rowell for 
his interest and helpful criticisms. 

5. W. Kriiger, Hedwigia 33, 241 (1894). 


22 March 1954. 


13 Avausr 1954 


| = 
i 
275 
= 


Communications 


How Legitimate Are Names on 
Scientific Papers? 


Are names on technical papers legitimate? Or are 
names on technical papers a perversion of the ideal 
f selfish devotion to science? 

Is it not true that much of the competition for bet- 
ter jobs, the social climbing, the commercializing, the 
getting ahead in one way or another in the scientific 
world, has come to be channeled into the competition 
to get names on published papers? Is it possible that 
science now tends less to involve the high-minded 
search for knowledge than a mad scramble to get one’s 
name in print? 


Getting promoted depends on the number of -papers 
you have published. 

At my university promotions are based on the num- 
ber of papers. Either we get papers out or get out! 

We hire our people on the strength of papers 
published. 

He’s a comer, and he doesn’t care who knows it. 
He puts down what everybody knows pretty well 
and sends it in. Since nobody else has written it up, 
he gets his name on it. 

That material had no business being printed. A 
man’ll do anything to get his name in print these 
days. 

Everybody in the chain of command gets his name 
on every project that goes through his hands, whether 
he actually did any of the work or not. After all, 
wasn’t he responsible, and hasn’t he got to get his 
name in print just like everybody else? 


So a man scrambles to get his name on papers. He 
has a living to make. He did not make this system, but 
he does have to live by it. If you do not like the sys- 
tem, what are you going to do about it? Like the dis- 
placed sharecropper in the Grapes of Wrath, who are 
you going to shoot? There is no person, organization, 
journal, or particular school of scientists that one ean 
blame. It is all a part of the present competitive sys- 
tem. Whether scientists like it or not, the competitive 
spirit is now being applied to science no less than to 
business and industry. 

In the sense that men are working for recognition, 
either socially or economically (which is also socially 
of course), these names are more defensible on papers 
than in the sense of eredit due for work done. No 
scientist todays works in a vacuum. By and large, 
neither his basic ideas nor what he does with these 
basic ideas originate with him. This is true in two 
senses : 

1) Most research today is team research. A problem 
is broken down into its various phases; each phase is 
assigned to one man or several men. Periodically, once 
a day, week, or month, men on the project will get 
together to diseuss the work, exchange ideas, decide 
what tack to take. 

2) The material worked with is picked up from the 
literature. Published reports and journal articles 
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spread scientific ideas and theories, facts and figures, 
broadeast over the entire world. Science as practiced 
today would be impossible without this wholesale ex- 
change. Often the wilder the ideas, the better. Ideas 
may be “wild” only because brains, manpower, and 
money have never been applied to bring them to 
fruition. 

Any one man really owes no more than an exeeed- 
ingly small amount to his own efforts. One can trace 
for oneself how much Einstein, Bohr, Dirac, Heisen- 
berg, Born, and Planck originated for themselves and 
how much they owe to the work going on around them. 
The contribution of these men lies in their giving a 
new twist, or in integrating into a unified system, a 
heterogeneous mass of scientific material. To over- 
emphasize the importance of their work is to belittle 
the achievemnts of all competent scientists. 

The accent must be on the desire to pass along what 
has been discovered and worked out, not on getting 
one’s name in print. This is the accent that the true 
scientific spirit must propagate. There is nothing in- 
herently disereditable in men’s names appearing on 
their papers. The mad scramble for credit, however, 
as demonstrated by the haste to get names on papers, 
cannot by any stretch of the imagination be said to 
be in the scientific spirit. Whoever gets the credit for 
the work done, this perversion of the scientific spirit 
cannot be to the credit of science. 

JOHN WILSON 
Editorial Branch, U.S. Naval Ordnance Test Station, 
Inyokern, China Lake, California 


12 July 1954. 


Pressor and Central Stimulant Properties 
of a Serotonin “Antagonist” 


The pharmacology of 2-methyl-3-ethyl-5 aminoin- 
dole (MEAIN) is of interest because the compound 
was prepared (1) as an analog of serotonin (5-hy- 
droxytryptamine). This aminoindole and a congener 
have been used to analyze the effects of serotonin, but 
certain reservations concerning the specificity of the 
effect should be suggested, since the compound ap- 
pears to have sympathomimetic activity. 

In dogs anesthetized with sodium pentobarbital, the 
aminoindole itself has a marked pressor effect, as 
Page and MeCubbin (2) have shown. The effect varies 
unpredictably with the rate of administration and the 
concentration of the injected solution, possibly as a 
function of its limited solubility. If a dose of 1 mg/kg 
is injected as a 0.1 percent solution in saline over a 
period of 50 see the rise in mean blood pressure is 
30 to 60 mm of mereury. More important, the pressor 
effect is abolished but not reversed by previous ad- 
ministration of an adrenergic blocking agent (piper- 
oxan, 4 mg/kg). Respiratory stimulation and greater 
pulse pressures appear irregularly in normal dogs 
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after the small doses used but are marked in animals 
in the shocked state induced by acute reduction of 
cardiae output. Robson and others (3) report that 
the closely related 2,3-dimethyl-5-aminoindole inhibits 
carbachol stimulation of the isolated, diestrus uterus, 
another fact that suggests a sympathomimetie action. 

MEAIN in large enough doses (100 or more times 
the challenge dose of serotonin) does prevent the 
pressor response to serotonin but not the reflex effects 
(1). However, the same is true of ephedrine for the 
duration of its pressor effect. Moreover, the direct 
vascular effect of serotonin is enhanced after the blood 
pressure has returned to normai following a single in- 
jection of ephedrine or during a tachyphylactie state 
following repeated doses of ephedrine, further indi- 
cating the effect of altered vascular reactivity. 

These observations, which suggest an ephedrine-like 
activity of MEAIN, appear to be applicable also to a 
2-methyl-3-ethyl-5-dimethyl aminoindole (Medmain). 
The toxicity of this compound, given intraperitoneally 
to mice in doses that approximate 150 to 300 mg/kg 
(5 to 10 mg per mouse), impresses Woolley and Shaw 
(4) as being “remarkably similar to the seizures of 
human epilepsy,” but the description also parallels 
closely the description of ephedrine toxicity (5, 6), 
if one substitutes respiratory stimulation for hyper- 
ventilation and tonie convulsion for opisthotonus. It 
is doubtful whether the pharmacologic properties of 
this substance are specific enough to permit inferences 
about the genesis of disease entities (7). 

FrepericK H. MEYERS 
Department of Pharmacology and Experimental 

Therapeutics, 

University of California, San Francisco 22 
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Peculiar Physiological Behavior in Rice 
(Oryza Sativa) 


A wide disparity in the flowering time of the par- 
ents is one of the chief handicaps of a plant breeder 
for hybridization in riee or, for that matter, in any 
crop. The usual methods adopted by breeders to syn- 
chronize flowering time are (i) periodical sowings, 
(ii) photoperiod treatment, and (iii) seed vernaliza- 
tion. Although the first method is simple, the second 
and third are cumbrous, time-consuming, and expen- 
sive. In a search for a simpler method of synchroniz- 
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Table 1. Mean flowering duration in days. 
N 
Pot size umber of seedlings per pot a 

(in.) One Two Three 
1950-51 results 

6 150.4 148.2 159.0 152.5 

9 141.8 145.2 146.0 144.3 

12 131.6 137.6 139.2 136.1 
Mean 141.3 143.6 148.1 


Critical difference for comparing: means within a treat- 
ment, 2.39; marginal means, 1.38. 


1951-52 results 


6 136.4 147.8 148.2 141.1 

9 121.2 144.0 151.8 139.0 

12 125.4 137.6 136.2 133.1 
Mean 127.7 143.1 145.4 


Critical difference for comparing: means within a treat- 
ment, 6.64; marginal means, 3.83. 


ing flowering, an interesting physiological phenome- 
non was encountered. 

In the (1950-51) seeond crop season (Nov.—Apr.), 
30-day-old seedlings of a rice variety from Madras 
(G.E.B.24) were transplanted in different-sized pots 
with varying numbers of seedlings. Pots with face di- 
ameter and height of 6, 9, and 12 in. were used; and 
one, two, or three seedlings were transplanted in each 
pot size. There were nine treatments with five replica- 
tions. The time of first flowering for each treatment 
was noted. The experiment was repeated in the 1951- 
52 second crop (Nov.—Apr.) season. The results ob- 
tained are given in Table 1. 

The 2-yr experiment results show that (i) the flow- 
ering duration is delayed by reducing the size of the 
pots from 12 to 6 in., (ii) the flowering duration is 
delayed by increasing the number of plants per pot 
from one to three, and (iii) the maximum difference 
in flowering duration is obtained between treatments 
growing only one plant in the largest pot size and 
three plants in the smallest pot size, the difference ob- 
served being 23 to 27 days. 

To ascertain whether the flowering-time difference 
in different pot sizes was due to the volume of soil 
contained in each, the following experiment was con- 
ducted. The ratio of the volume of soil held by pots of 
face diameter 9, 12, and 15 in. is 1:4: 7. Henee in 9- 
in. pots, one rice plant was transplanted; in 12-in. 
pots, four plants; and in 15-in. pots, seven plants. 
There were six pots of each size. The time of first 
flowering was noted in each ease. 

That the nutrients contained in the soil do determine 
the flowering duration is clear from Table 2, wherein 
for a.unit volume of soil per plant, the flowering oc- 
curs almost simultaneously. Horticulturists (1) hold 
that the higher the level of nutrition available, the bet- 
ter will be the vegetative growth and the longer the 
commencement of the reproductive phase is postponed. 
With a lower level of nutrition, plants flower earlier. 
Nitrogen manuring on some of the cereals of the tem- 
perate region has a similar effect (2). But nothing 
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Table 2. Results obtained by giving equal volume of 
soil for each plant. 


No. of Mean flowering 
and height plants duration 
(in.) per pot (days) 
1 135.3 
12 4 130.1 
15 7 131.7 


Critical difference for comparing two-treatment means, 
21.51. 


seems to have been noted in the case of rice, a tropical 
crop. On the view that a lower level of nutrition has- 
tens flowering, the 6-in. pots with three plants in each 
should flower earlier than 12-in. pots with one plant in 
each, since the quantity of nutrients available per 
plant must be much lower in the former case. Still the 
latter comes to flower earlier than the former, con- 
trary to expectations. This may be due to one of the 
following reasons: (i) starvation does hasten flower- 
ing up to a particular nutritional level, beyond which 
the heading time is delayed, or (ii) the principle that 
starvation hastens flowering does not hold good for 
rice. Whichever contention is correct can be verified 
only by further experimentation. Facilities for sand 
culture do not exist at this institute. It is hoped that 
work in institutions where such facilities exist can 
clarify the position. 

The finding that a difference of more than 3 wk in 
the time of flowering can be obtained by manipulating 
the number of plants in different-sized pots and should 
be a useful addition to the methods employed for over- 
coming the difficulty of crossing period-fixed varieties 
of different durations. 

We are grateful to N. Parthasarathy, director, and 
R. L. M. Ghose, geneticist and botanist, Central Rice 
Research Institute, for reading this manuscript and 
making helpful suggestions. 

B. Misro 
8. V. Sasrri 
Central Rice Research Institute, 
Cuttack-4, Orissa, India 
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Emeritus House* 


I have had more than half-a-century of experience 
in the field of glass technology and research and still 
study the current literature daily. I have, during this 
period, produced or improved practically all types and 
colors of glass. Since my retirement from teaching in 
the fall of 1951, I have had to engage in consulting 
practice to augment inadequate retiring allowances, 
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social security, and annuities. This is not a complaint, 
for my wife and I are able to live as well as we did on 
my teaching salary. Also, the work is interesting. How- 
ever, posterity will be deprived of the fruits of my 
experience, unless their recording is rendered possible 
through subsidies that would enable me to devote my 
time to writing and would provide the necessary sec- 
retarial facilities. With 46 years of experience in the 
teaching of chemistry, a volume, or volumes, on “The 
Chemistry of Glass” should result. At present, there 
are no books of this title, and only occasional indi- 
vidual papers have appeared in science journals. 

What has been cited is only one of many cases in 
which capable and experienced individuals,-who have 
treasures to record for posterity, either cannot afford 
to do so, or lack the facilities. What shall we do to 
conserve this precious knowledge? 

It is my thought to establish what I choose to 
christen “Emeritus House.” Such a building purchased 
or constructed near a high-class library center would 
furnish office and study facilities for professors emer- 
iti, who should be selected by a competent screening 
committee consisting of active authorities in various 
branches of the arts and the sciences. These terms are 
used in a very broad sense instead of listing the many 
possible fields encountered in education. Capable cleri- 
cal and secretarial help and equipment that would 
facilitate the recording of findings should be provided. 
Another screening committee could evaluate the litera- 
ture that is created and decide whether a project 
should be continued. If approved for publication, ar- 
rangements should be made for the private or licensed 
printing of recordings. 

What about the financing of such a project? It is 
my thought that a haven for creative work should be 
subsidized by industry (a real benficiary in the fields 
of science, technology, economics, and so forth), by 
interested individuals, and by foundations. I use the 
term subsidized, advisedly. Endowments bring returns 
that vary, and they alone are too uncertain. Let us 
remember that in some worthy cases it may be neces- 
sary to afford salaries or subsistence grants to ap- 
pointees. Above all, it is essential to let these savants 
devote themselves, carefree, to their work. 

After the establishment of the first “Emeritus 
House,” say in Pittsburgh, a leading industrial center 
of the world, other “Emeritus Houses” could be ere- 
ated in other centers all over the United States. They 
should furnish a precious literature for those lovers 
of democracy who wish to perpetuate the good and the 
fine things of life. 

This recommendation merely suggests a principle. 
It makes no pretext of covering the numerous details 
that must be considered by those who would plan and 
establish “Emeritus House.” 

ALEXANDER SILVERMAN 
Emeritus Professor of Chemistry, 
University of Pittsburgh 


* A paper presented before the Pennsylvania Academy of 
Science, in Pittsburgh, 17 Apr. 1954. 
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Kodak reports to laboratories on: 


a new optical element...a tip for x-ray diffractionists... 
spectrophotometric solvents for the infrared 


Axicons 


The axicon has been invented. To 
the lens, the prism, and the mirror 
—the basic elements of optical de- 
sign—there has been added the axi- 
con. It could have been invented in 
15th-century Florence, or in Res- 
toration England for presentation 
at an early session of the Royal So- 
ciety, but it wasn’t. It was invented 
in no garret, but in this bright and 
shining factory overlooking the 
Genesee River in Rochester, N. Y., 


by John H. McLeod, a Kodak op- 
tical engineer. This is incredible. 
Our times seem far too complex, 
our science and technology far too 
advanced for a man to invent any- 
thing as simple as the axicon in the 
sixth decade of the 20th century. 
But listen to Doctor McLeod: 
“A search for a universal focus 
lens has led to a new class of optical 
elements. Probably the most im- 
portant of them is a glass cone. 
This class has the common prop- 
erty that a point source on the axis 
of revolution is imaged to a range 
of points along the axis. Such ele- 
ments do not, therefore, have a 
definite focal length. The word ‘axi- 
con,’ meaning axis image, has been 
coined to cover this type of element. 
[Note: He had to coin a word. There 
just wasn’t any existing word to 
serve the purpose.) Axicons form 
images only of small, bright objects. 
“One application is in a telescope. 
The usual spherical objective is re- 
placed by a cone. This axicon tele- 
scope has no focusing movement 


but is in focus for targets from a 
foot or so to infinity. It can simul- 
taneously view two or more targets 
placed along a line. 

“If a light source is added to the 
telescope with a suitable beam 
splitter, it becomes an autocollima- 
tor. It can do more than an ordinary 
autocollimator, however, for, in ad- 
dition to checking the perpendicu- 
larity of a mirror, it can simultane- 
ously view one or more targets 
along the line of sight. [He means 
more than “view.” At a distance of 
100 feet, the position of a target can 
be determined to .001", and even a 
non-technical executive has done it. 
In angle, this means an accuracy of 
1/5 second.] 

“A useful form of axicon is a re- 
flecting cone. It will return an image 
of a point source back to the source 
over a range of distances depending 
on the cone design. This form may 


be used for the precision checking 
of lathe beds and the like, or for 
checking the flatness of surface 
plates.” 

If you would like to use a line of light 
in space as a tool, get in touch with 
Eastman Kodak Company, Special Prod- 
ucts Sales Division, Rochester 4, N. Y. 


Advice on diffraction 


We can perform a slight but perhaps 
useful service for practitioners of 
x-ray diffraction by showing how to 
get rid of one of the two images on 
opposite sides of Kodak. Industrial 
X-ray Film, Type K. This film, 
though made for industrial radiog- 
raphy, happens to be our fastest for 


diffraction. Researchers with mod- 
est budgets who regard film as the 
least expensive and most versatile 
x-ray receptor for diffraction pat- 
terns will appreciate the economic 
advantages over the tricky and 
costly business of launching a spe- 
cial, extra-silver-rich, single-coated 
film. 

Write Eastman Kodak Company, 
X-ray Division, Rochester 4, N. Y., for 
a reprint on removing the second image 
and a copy of our x-ray diffraction film 
selection chart. 


Windows and compatibility 


We announce three additions to the 
list of liquids specially selected for 
transparency in certain spectral 
“windows” in which they are useful 
as spectrophotometric solvents. 
Methylcyclohexane (Eastman $946) 
is principally of interest for the 
ultraviolet. Nitromethane (Eastman 
$189) and Bromoform (Eastman S45, 
and we stabilize it with Diphenyl- 
amine) both have too high a cut-off 
for ultraviolet spectrophotometry, 
but we think that for infrared work 
it’s useful to have them available for 
some happy combination of “win- 
dow” location, compatibility, and 
solubility which they may offer a few 
lucky spectrophotometrists. This is 
how they stack up for transparency: 


These three are part of the line of 15 
Spectro Solvents, which are part of the 
line of some 3500 Eastman Organic 
Chemicals, which are part of the service 
that makes laboratory time today more 
productive. For a chart of the other 
Spectro Solvents and for the solvents 
themselves, write Distillation Products 
Industries, Rochester 3, N. Y. (Division 
of Eastman Kodak Company). 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are ... serving laboratories everywhere 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the Berkeley Meeting of the AAAS 


By first class mail — early in December 


The General Program-Directory of the 121st Meeting of the AAAS on the campus of the University 
of California, Berkeley, Dec. 26-31, 1954, will be available to anyone, at cost, within the first week in 
December—whether he can attend the Meeting or not. You will want the General Program-Directory 
for your reference shelf. 


Program content Directory content 
1. The three-part General Symposium: “Science and 1. AAAS officers, staff, committees for 1954. 
Society.” 
2. Programs of the 18 AAAS sections (symposia and 2. Complete roll of AAAS presidents and their fields. 
contributed papers). 3. The 260 affiliated organizations. 
h 70 ticipati ieti 
4. Historical sketch and organization of the Associa- 
4. The Special Sessions: AAAS, Academy Conference, tion; the Constitution and Bylaws. 
Third Berkeley Symposium on Mathematical Statis- 
tics and Probability, Conference on Scientific Edi- 5. Publications of the Association. 
torial Problems, National Geographic Society, Pa- 
cific Science Board, Phi Beta Kappa, Phi Kappa Phi, 6. AAAS Awards and Grants—including all past 
RESA, Sigma Xi. winners. 
5. Details of the Gymnasium for Men—center of the _ ee ee on 
6. Titles of the latest foreign and domestic scientific 8. Section committees (Council members) in detail. 
films to be shown in the AAAS Science Theatre. : 
Local committees. 
7. Exhibitors in the 1954 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS—through 1958. 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 
2) You receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you 
particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. 1) Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention 
Badge, and all privileges of the Meeting. 


lb. (1) Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting 


eine a the Badge—which is necessary for all privileges of the Meeting——will be secured for $1.00 more.) 
ec one 


(Please print or typewrite) (Last) (First) (Initial) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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More Precision in 
Air Conditioning 


Niagara * “Controlled Humidity” Method provides air 
at precise conditions of temperature and moisture 
content. 

In the range from below 32° F. to 140° F. you re 
have constant conditions within tolerances of 1° fF 
and 2% R.H. with control by thermostats alone... 
simple and inexpensive ...no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 


Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 


diluted. 


Use it for drying pro- 
cesses, preventing motst- 
ure damage to instruments 
or hygroscopic materials, 
controlled atmospheres for 
tests and experiments. 
Unit capacity ranges up to 
20.000 f. m. 

Write for Bulletins No. 
122, 125; 
Niagara Blower Co., Dept. 
SW 405 Lexington Ave., 
New York 17, N. Y. 


121, 


p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phioridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 

Thioacetic Acid; Thiocytosine ; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


address 


West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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TISSUE CULTURE FLASKS 


BY KONTES 


lear flat windows which permit microscopic examination of 

culture growths with minimum distortion highlight Kontes 

Tissue Culture Flasks. Pure cell cultures can also be maintained in 
a state of uninterrupted growth. 


T-Flask K-9540 has a plane and smooth surface that allows 
mass planting and growth of cells evenly and in large numbers. 


Flask K-9542 is of the type modified for use by the National 
Cancer Institute. it is designed to allow introduction of cell 
suspensions by pipetting without dust contamination. 


All flasks are of unsurpassed quality in structure and material. 
It will pay you to write for our new illustrated pamphlet, “Tissue 
Culture Glassware.” Do it today. 


@ MADE OF PYREX @ PROMPT DELIVERY @ FACTORY STOCKS 


KONTES GLASS COMPANY 
VINELAND, NEW JERSEY 


DELTA CHEMICAL WORKS | Inc. 
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Outstanding 


McGRAW-HILL BOOKS 


COLLECTED PAPERS IN STATISTICS 
AND PROBABILITY 


By ABRAHAM WALD 


Edited by The Institute of Mathematical Statistics; 
Chairman: T. W. ANDERSON, Columbia University. 
In press 


Here are the papers of a great American statistician 
who came to the United States from Austria in 1938 
and headed up many important statistics groups for 
the government and at Columbia University. About 
50 articles on statistics and probability are included. 
The collection starts with the last paper Wald did in 
Europe and is in German. All the following were pub- 
lished in the United States, many in Annals of Mathe- 
matical Statistics. The introduction gives perspective 
to the wide range of areas in which Wald made origi- 
nal contributions and the penetrating quality of his 
work. A brief biographical sketch is included. 


PSYCHOMETRIC METHODS. 
New second edition 


By J. P. GUILFORD, University of Southern Cali- 
fornia. McGraw-Hill Series in Psychology. 600 
pages, $8.50 


Thoroughly revised and expanded, the new second 
edition of Psychometric Methods presents the same 
comprehensive treatment of all phases of psychologi- 
cal measurement that distinguished the first edition. 
New material includes sections on the theory of psy- 
chological measurement, psychophysical theory, 
mathematics necessary for an understanding of psy- 
chometric methods, new psychophysical methods, 
principles of judgment and current major approaches 
to psychological-test theory. Emphasis throughout is 
upon the fundamental unity of all the psychological 
measurement methods. 


THE COMPLEAT STRATEGYST . 


By JOHN D. WILLIAMS, Rand Corporation. 300 
pages, $4.75 


In a light, humorous, and easily readable style, this 
book covers an elementary explanation to the theory 
of games and methods for its application to problems 
involving conflict situations which resemble games. 
The theory is presented without use of anything higher 
than secondary school arithmetic, and worked out 
examples of its application to situations ranging from 
checker and card games to business problems and 
military strategy are included. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


September 

5-10. Laurentian Hormone Conf., Mont Tremblant, Que., 
Canada. (G. Pineus, 222 Maple Ave., Shrewsbury, 
Mass.) 

6-8. Symposium on Inorganic Chemistry, IUPAC, Miins- 
ter, Germany. (R. Delaby, 4 Ave. de 1’Observatoire, 
Paris 6.) 

6-9. American Forestry Assoc., annual, Portland, Ore. 
(AFA, 919 17 St., NW, Washington 6, D.C.) 

6-9. Conf. on the Physies of the Ionosphere, Cambridge, 
England. (J. A. Ratcliffe, Cavendish Laboratory, Cam- 
bridge.) ‘ 

6-10. International Conf. of Geographic Pathology, 5th, 
Washington, D.C. (R. A. Moore, School of Medicine, 
Washington Univ., St. Louis 10, Mo.) 

6-10. International Cong. of Clinical Pathology, 2nd, 
Washington, D.C. (R. A. Moore, School of Medicine, 
Washington Univ., St. Louis 10, Mo.) 

6-10. International Poliomyelitis Conf., 3rd, Rome, Italy. 
(S. E. Henwood, 120 Broadway, New York 5.) 

6-11. International Soe. of Hematology, 5th, Paris, 
France. (S. Haberman, 3600 Gaston Ave., Dallas, Tex.) 

7. Phycological Soc. of America, Gainesville, Fla. (R. H. 
Thompson, Dept. of Botany, Univ. of Kansas, Law- 
rence. ) 

7-10. Alaska Science Conf., 5th, Anchorage, Alaska. 
(AAAS, Box 960, Anchorage.) 

8-9. Soe. of General Physiologists, annual, Woods Hole, 
Mass. (J. B. Buck, National Institutes of Health, 
Bethesda 14, Md.) 

8-10. American Physiological Soc., Madison, Wis. (W. B. 
Youmans, Dept. of Physiology, Univ. of Wisconsin, 
Madison.) 

8-10. American Soc. of Mechanical Engineers, fall, Mil- 
waukee, Wis. (O. B. Schier, II, 29 W. 39 St., New 
York 18.) 

8-10. American Sociological Soc., Urbana, Ill. (J. W. 
Riley, Jr., A.S. Soc., New York Univ., New York 3.) 
9-11. American Political Science Assoc., annual, Chicago, 
Tl. (J. Gange, 1785 Massachusetts Ave., NW, Wash- 

ington 6, D.C.) 

9-17. International Cong. of Ophthalmology, 17th, Mont- 
real, Canada, and New York, N.Y. (W. L. Benedict, 
100 First Avenue Bldg., Rochester, Minn.) 

10-12. Gerontological Soe., Gainesville, Fla. (A. J. Carl- 
son, Univ. of Chicago, Chicago 37.) 

10-13. Econometric Soc., Montreal, Canada. (R. L. Card- 
well, Cowles Commission, Univ. of Chicago, Chicago 37.) 

10-13. Inst. of Mathematical Statisties, American Statis- 
tical Assoc., and Econometric Soe., Montreal, Canada. 
(K. J. Arnold, Dept. of Mathematics, Michigan State 
College, East Lansing.) 

10-16. International Symposium on Problems in Contem- 
porary Optics, Florence, Italy. (S. S. Ballard, The 
Rand Corp., Santa Monica, Calif.) 

11-19. International Cong. of Industrial Chemistry, 27th, 
Brussels, Belgium. (Mr. Guilmot, 32 Rue Joseph II, 
Brussels. ) 

12-16. American Inst. of Chemical Engineers, Glenwood 
Springs, Colo. (C. H. Prien, Research Inst., Univ. of 
Denver, Denver 10, Colo.) 

12-17. American Chemical Soc., annual, New York City. 
(R. M. Warren, 1155 16 St., NW, Washington 6, D.C.) 


(See issue of 16 July for more comprehensive listings.) 
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330 West 42nd Street New York 36, N.Y. | 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


} 
} 
i] 
f 
So 
450 500 $50 600 650 700 


WME LENGTH 
Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mu, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 
For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also reflectometry, light scattering measyrements, 
i lorimet fract t larimetry, and in all 


other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT .CORP. 


95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


1/10,000 microlumen . . for absorption and flame 
photometry, colorimetry through microscopes, scintilla- 
tion measurements, fluorescence trace analysis, etc. 
Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


CHOH | 
HCOH 


HOCH 


In detoxication reactions Glucuronic 
Acid and its derivatives are of biological 
importance because of their metabolic 
significance. Studies have shown that 
salicylates, steroids, certain antibiotics, 
and other important drugs are excreted 
from the body as Glucuronic Acid con- 
jugates. In many cases, these conjugates 
are more soluble in water and show less 


acid 


for Studies in: 


DETOXICATION 
CHEMOTHERAPY 


ANIMAL NUTRITION 
GROWTH FACTOR 


evidence of toxicity than the correspond- 
ing unconjugated compounds. 

Glucuronolactone, the gamma lac- 
tone of Glucuronic Acid, Sodium, Potas- 
sium, and Calcium Glucuronates are all 
available for study and use. Your re- 
quest for samples, technical information, 
and assistance is cordially invited. 


Fi ine Chemicals from Corn” 
Chemical Division | 


PRODUCTS aXFINING COMPANY. 


17 BATTERY PLACE «+ NEW YORK 4,N.Y. *— 


13 August 1954 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED |i 


Administration: Ph.D. biochemistry, biophysics, botany; 8 years 
research, industrial and government; currently directing $175,000 
program. Desires rewarding position with growing 
company. Box 219, SCIENCE. 8/30 


Biologist, Ph.D., entomology, public health, wildlife, physiology. 
4 years Government service environmental sanitation, pest control. 
Interested college teaching, industry. Max Wilcomb, Zoology, 
Oklahoma University, Norman, Oklahoma. 8/13 


Biologist, Ph.D., 1952. 17 years experience. Desires University 
Position, Physiology, Soils. Research, Extension, Teaching. Proven 
ability, Sigma Xi, Publications. Box 217, SCIENCE. . 4 


(a) Endocrinologist, Ph.D., seeks administrative position in endo- 
crinology or pharmacology; eight years, head of pharmacology, 
large pharmaceutical company; seven years, chief department of 
endocrinology, research institution. Medical Bureau, Burneice Lar- 
son, Director, Palmolive Building, Chicago. x 


Internist (Hematology)—37; Board Certified; FACP; available 
for interesting and challenging opportunity (research, academic, 
clinical or other). Experience qualifies for research (basic and 
clinical) and/or teaching; organization and management; medical 
editing and public relations; direction of graduate students and 
resident training program; clinical activities. In 10th year large 
medical college; currently associate professor. Box 211, 


SCIE 8/13, 29, 27 


Nutritionist, Ph.D. M.S. Chemistry, ten years teaching experience 
in chemistry. Desires teaching ere or position in research lab- 
oratory. Sigma Xi. Box 216, SCIENCE. x 


Pharmacologist : Ph.D.; Industrial and teaching experience. Prefer 
research position. Box 307, SCIENCE. 7/30, 8/6, 13 


Ph.D. Majors in Plant Ecology and physiology. Minors in agron- 
omy and zoology. Desire teaching position, John Butler, Botany 
Department, University of Wisconsin, Madison, Wisc. 8/13, 20 


Zoologist, Ph.D. Experienced in teaching biology and zoology. 
Interest in entomology. Box 215, SCIENCE. x 


Zoologist ; M.A. Canadian University, genetics, biometrics, teach- 
desires teaching and/or research position. Box 218, 


Posrrions 


AVOID DELAY .. .. Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


Histology Technician. Training in histo-chemical techniques pre- 
ferred, for research on the ovary. Large general hospital. Box 214, 
SCIENCE. 8/20, 27 


Literature Searcher—B.S. graduate with chemistry, bacteriology 
training required for literature searching, abstracting, reading 
knowledge one foreign language preferred. Send resume to Per- 
— Department, The Norwich Pharmacal Co., Norwich, New 

or x 


(a) Organic chemist, experienced in field of analytical organic 
chemistry and biochemist with background of protein and enzyme 
purification; extensive program to determine feasibility of irradia- 
tion sterilization of foods; $6000-$7500; (b) Physiologist, prefer- 
ably physician, Ph.D. eligible, experienced cardiovascular diseases, 
immunologist- bacteriologist, biochemist, ph: arm acologist, physical 
chemist; Ph.D.’s with minimum two years’ post-doctoral experi- 
ence ; advantageous if trained isotopes; research institution; East. 
(c) Physician trained in pharmacology, preferably with Ph.D.; key 
post; research department, large organization. S8-2 Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. 


Pharmacologist (Toxicologist)—Ph.D. or D.V.M. with training 
and experience in evaluating toxicity of potential new drugs. Back- 
ground :n pharmacodynamics desirable. Capacity to direct group 
activities essential. Send resumes to the Personnel Department, 
The Norwich Pharmacal Company, Norwich, New York. 


SCIENTISTS—Salaried Positions, $6,000 to $35,000 
This confidential service for outstanding Chemists, Engineers, Physi- 
cists, Metallurgists, etc. who desire a change of connection, will 
develop and conduct preliminary negotiations without risk to present 
position. Send name and address for details. 


TOMSETT ASSOCIATES @ 435 Frick Bidg., Pittsburgh 19, Pa. 


Virologist, to head Virology Section in Microbiology Division of out- 
standing pharmaceutical laboratories. Experience necessary. Ph.D. 
only. East. Woodward Bureau, 185 North Wabash, Chicago 1. X 


Virologist—Pharmaceutical firm requires man or woman Ph.D. de- 
gree with training and experience in virvlogy to head small section 
of Research Division. Send resumes to Personnel Department, The 
Norwich Pharmacal Company, Norwich, New York. 


Wanted: Research Virologist, Ph.D.; preferably with experience in 
tissue culture methods. Large pharmaceutical manufacturer. East. 
Salary open. Box 213, SCIENCE. 8/13 


Wanted: Cytologist-cytogeneticist for teaching and research; and, 
Plant ay for extension at midwestern state college. Box 
212, SCIEN 8/13, 20, 27 


replies!! 


Within ten days 43 replies were received to a 
single “Box Number” ad in the Personnel Place- 
ment section of SCIENCE. Your own ad, here, will 
produce prompt results, at a minimum cost. Send 
your “copy”, now. 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 


52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGAZINES 
WANTED TO PURCHASE .. . 


Sets and runs, foreign 


id ic. 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


SCIENTIFIC BOOKS and PERIODICALS WANTED | 


Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, INC. 3] East 10th St., New York 3 
World's Leading International Booksellers 


Your sets and files of scientific journ 

are needed by our library and institutional customers. Please ma 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3 S. CANNER, INC. 
Boston 19, Massachusetts 


MH _ PROFESSIONAL SERVICES 


ANALYSES + CONSULTATION - RESEARCH 


WISCONSIN 
LABORATORY SERVICES 
MAFOUNDATION| Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 
Mineral determinations including sodium and fluor- 
ine * Proximate analyses ® Vitamin and amino 
acid assays ® Food chemistry and microbiology * 
Enzyme investigations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


m P.O. BOX 2059-V e MADISON 1, WISCONSIN 


FCOD RESEARCH 


Founded 1922 


@ CONSULTATION 


Biologicol, Nutritional, Toxicological Studies 
for the Food, Drug and Allied Industries 


Island City 1, N.Y. 


——e ANALYSES 


48-14 33rd Street, Long 


13 AuGusT 1954 


PROFESSIONAL SERVICEs 


CONSULTATION 
RESEARCH 


AT HOLOCY 


SOUTH SHORE 


ANALYTICAL AND RESEARCH Inc. 
148 ISLIP AVE. 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., ow York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 


ANALYSIS OF AMINO ACIDS 
| AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 
il SUPPLIES AND EQUIPMENT | | 
All AMING ACIDS—— natural, synthetic, unnatural. 


Rare Sugars, Biochemical Products Reagents, New 
in Write or phone PlLaza 


VITAMINS, MINERALS, 
Fooos, 


7-8171 for complete price list. 


BIOS LABORATORIES, INC. 17, Wet 60th Street. 
Long-Evans (PAF) 


RATS 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


New Cationic lodine Halophor 


VIRAC 


concentrate 
VIRUCIDE—SPORICIDE— 
FUNGICIDE—BACTERICIDE 
Phenol Coefficient more than twice that of 


tincture of iodine. 

Extremely effective even in high dilutions. 
Non-caustic, non-irritating, highly cleansing. 
No more corrosive than water. Stable. 
AND— it washes off easily with cold water. 


Ruson Laboratories, 3434 S.E. Milwaukie Ave. 
Portland 2, Oregon 
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SINCEN870 Food Ingredient & New Drug Studies 
BIOLOGIC ASSAYS 
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Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
Research Analyses Consultation 
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MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 
Rabbits. 


| 


© Hamsters e Guinea Pigs ¢ ° 
MANOR FARMS 
Staatsburg, New York , 
g RESEARCH Tel. Staatsburg 3278 
= Supplying every Research Need Since 1943 = 


TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 


¢ Swiss Mice 
@ Webster Strain 


Healthy — AKC Registered — Immunized 
5 to $50 each; F.O.B. Ithaca 
J. FATULA Dog Farm — RR1I — Ithaca, N. Y. 


GBI research products, in con- - 
venient small packages—are BIOLOGICAL a 


offered as a special service to 5 : 
investigators. They will save you > MICROBIOLOGICAL @ 
time, trouble and expense if 

in these fields. 
Write for this useful BIOCHEMICAL 

book listing hundreds of 

items for research. 

...@-- General Biochemicals, Inc. 


: 72 LABORATORY PARK, CHAGRIN FALLS, OHIO 


SUPPLIES AND EQUIPMENT 


@ RARE 
@ COMMON 
Price list on Request 
e 461 Bloor St.. W 


STAINS 


STARKMAN Biological Laboratory 


HORMONE ASSAY LABORATORIES, Inc. @ 


HYPOPHYSECTOMIZED RATS 


Ship to all points via Air Express 
or further infermation write 
9 Spaulding Ave. 
Chicago 29, Il. 


FORMALDEHYDE 


ISOTOPES SPECIALTIES CO, 22'S;ASenFernandoRa. 


Pioneers in the development of the 


STANDARD LABORATORY RAT 


Our new modern colony building just completed 
soon will double our present production. 

The new colony building contains every device to 
insure continuous production and shipment of 
guaranteed Sprague-Dawley strain white rats. 
Limited shipments of males from the new colony 
will be available about March 15, 1954. 
Increased orders from our present customers and 
orders from new customers will be accepted as pro- 
duction builds up. 

OUR PLEDGE: Our insistence on the highest pos- 
sible quality will never be sacrificed to quantity. 


x 


= Hortzman Rat Company 


producers of inbred albino rats suitable 


for Vitamin, Cancer, and Nutritional research. 


ability of supply. 
Rt. 4, Badger Lane 


16A 


Madison 5, Wisc. 


offering continuity of quality and depend- 


Phone 6-5573 
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SAFETY — The high-speed rotating head is com- 
pletely enclosed, insuring protection to the op- 


erator. 

ACCURACY — The 24 tube slots in the head are 
individually bered for easy id of 
blood samples. 


CONVENIENCE — When the protective dome is 
opened, the head is completely exposed for ready 
accessibility. The unique design of the head per- 
mits easy removal of the glass tubes. 


SPEED — The quiet, dependable universal motor is 
capable of maintaining a minimum of 11,000 r.p.m. 
on any 110 volt A.C. or D.C. circuit. 


AUTOMATIC — A simple twist of the knob turns the 
centrifuge on and at the same time sets the run- 
ning time. Centrifuge shuts off automatically. 

BEARINGS — The motor has sealed bearings which 
are lifetime lubricated and require no attention. 


STABILITY — The weighted base insures stability, 


and rubber suction feet eliminate creeping. 


SMOOTH — The rotating head and cover are dynam- 
ically balanced to insure quiet, vibrationless per- 
formance. 


ATTRACTIVE — The centrifuge base is finished in 
baked glossy gray enamel and the upper portion 
of the machine and cover is heavily chromium- 
plated. 


490 International HEMACRIT 11,000 r.p.m. Micro- 
Hematocrit Centrifuge complete with head No. 
275 for holding 24 capillary blood tubes, for 
110-115 volts, A.C. or De $178.50 


Can also be furnished for 230 volts on special order. 


Prompt delivery from your Laboratory 
Apparatus Supply Dealer. 


eémacnrit 


A New HIGH-SPEED 
MICRO-HEMATOCRIT CENTRIFUGE 
FOR CAPILLARY BLOOD TUBES 


Rapidly increasing recognition of the time and labor 
saved by the improved Guest-Siler method for rapid, 
accurate, blood cell volume testing has prompted the in- 
troduction of the new International Hemacrit Centrifuge. 
The new technique involves four rapid steps: 1. Blood 
sample is taken directly from finger in a heparinized 
capillary tube. 2. Tube is sealed. 3. Sample is centri- 
fuged 4 or 5 minutes at 11,000 r.p.m. 4. Per cent blood 
cell volume is read directly by means of a reader or 
microscope. Results are accurate, the test can be made 
quickly, only a micro quantity of blood is necessary, and 
the inexpensive micro-capillary tubes can be used once 
and discarded, eliminating the cleaning of expensive 
glassware. See “Journal of Laboratory and Clinical 
Medicine,” Vol. 19, No. 7, April, 1934. 

The International Hemacrit Centrifuge is designed 
specifically to spin 24 of the glass capillary blood tubes 
at speeds in excess of 11,000 r.p.m. Its many exclusive 
features make it the centrifuge of choice for this 
application. 


| 
INTERNATIONAL EQUIPMENT COMPANY 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


LARGE CYLINDERS 
for 
COMMERCIAL USE 


Ample stocks in 
large cylinders 
of all gases car- 
ried at both our 
East Rutherford, 
N. J. and Joliet 
Ill. plants. 


MEDIUM-SIZE 
CYLINDERS for 
PILOT-PLANT and 
LABORATORY USE 


Three different sizes 
of cylinders contain- 
in approximately 
5%, 10% and 30% 
of the contents of 
large commercial 
cylinders. These 
cylinders are de- 
signed for use on 
benches and in 
hoods and are 
readily portable. 


“LECTURE BOTTLES” 


for Research Experiments 
or Classroom 
Demonstrations. 


71 different gases 
of highest purity 
are available in 
these little cylin- 
ders which have a 
diameter of 2” and 
an overall length 
of 15”, 


Matheson‘s Complete Line 
of Triple-Tested 
AUTOMATIC PRESSURE 
REGULATORS 
and 
NEEDLE VALVES 


assure you of the correct type 
of control required for each gas. 


Qi 


MATHESON BULLET! 
NEW GASES 
AVAILABLE 
xtra Dry Hyd 
Carbonyl’ Sulfi 
Silicone Tetrafluoride 


lorotrifluoroeth 
3-Meth hylbutene- 


From Acetylene to Xenon, Matheson has all the gases! 
Any rare or common gas, or any mixture thereof that you 
may need in your work is available from the Matheson 
Company. 

Our new catalog listing the prices of 71 gases and mixtures 
also shows the pressure at which various gases are packed, 
their purity and the sizes of cylinders in which they may 
be obtained, as well as the proper type of pressure or flow 
control to be used. Write for our new price list dated 
April, 1954. 


tut MATHESON COMPANY inc 


EAST RUTHERFORD, N. J. JOLIET, ILLINOIS 


ALL THE CHEMICALS NORMALLY ORGANIC 
and 


USED IN THE LABORATORY INORGANIC 
are also available from chemicars 
THE MATHESON, COLEMAN & BELL STAINS and 


Division of SOLUTIONS 
THE MATHESON COMPANY 
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